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AUTHOR’S PREFACE. 


The present work follows in geneial the plan adopted foi 
the other volumes of the series to which it belongs The few 
remaiks which follow may facilitate its use 

The species of each genus are aiianged in alphabetical 
order It is true that within cei tain genera w'e can distin- 
guish a number of gioups of allied species , but this 'is by no 
means aKvays so, and oven where it ig possible to do this, the 
ma3ority of the species of the genus do not as a lule allow' 
themselves to be thus giouped, an anangement according 
to affinities is theiefore foi the most pait impossible Theie 
seemed to be no particular advantage in a chronological 
order, accoiding to the date of description of the seveial 
species; while the alphabetical anangement has at least the 
merit of convenience 

In the synonymies which head the accounts of the species 
I have given a ooinplete list of the Indian leEeiences, — 
refeiences to all the lecoids fiom India, Oeylon, and Baimn, 
and to all accounts of anatomy etc based on Indian material, 
in the case ^ speciss found only in India, therefore, the list 
forms a complete bibliography 

In the case of species found also in othei parts cf th£_ 
woild I liaie often added to the Indian lefereiices, and 
separated from them by a line, othei lefeiences to papers of 
importance, — for example, to such as contain accounts of the 
anatomy or of important stiuctural details In the case of 
species which have been known foi a number of years I have 
often given references to Beddard’s Monograph and to 
Michaelsen’s Tierreich "V olume, w'here the oldei sources will 
be found But it would be impracticable in a work like this 
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to give a complete bibliography of the widely distiiboted 
species , a nunibei of species aie practically woildwide, and 
the majority of the items would merely be recoids of occui- 
lence in vaiious paits of the globe 
In the case ofc geneia I have given refeiences which appeal 
likely to be of use , but foi a nnmboi of widely distributed 
geneia even this is unnecessaiy, since the lists in Michaelsen’s 
Tieiieicli Aoiume will supply what is wanted 

It may be convenient, for bibhogiaplncal pi i poses, to 
subjoin a list of the changes in nomenclatuie, etc , pioposed 
heiein for the fiist time 

j3Solosoma hempuchi (Stephenson, 1909) is lenamed 
kashyapi 

Ihaie emended the cm rent diagnosis of the genvLi> Slavina 
Stavina monta}iais used foi Slaoinasp (Stephenson, 1916) 
AulopJioiits micJiaelseni IS nsud ioi A jyohistris (Stephenson, 
1913) 

In accordance with my views on the significance of 
“tufted” nephiidia (c/ p 184), JIegascolidei> hasiatus 
Steph and JVbtoicoilei 5a»asejio»Mm Mich aie tiansteiied to 
Woodiiai dxa 

Meyascobdej) oneih Steph becomes Soloscolez oneili 
Megascohdes tenmalai, Mich lai kai akulamensts Steph 
becomes yotostolea, tenmalai vai kai akulamensts 

Megascolex phaseolvs Steph becomes M codunensis Steph. 
\ai pJiaseolus 

il/ct/Tffscoiea Step!) become** M, J^aianCbrensis 

Mich var pentagonali s — ^ 

ATe tyascole M-^cttrCTisoteph disappeais being united with 
iUr ta^ians vai Jiui/ilea Mich 

Pei tony a, aboiemis Steph disappeais, being united with 
P depiessus Steph 

Similaily Feiionyas paivulus Steph disappears, being 
united with P extaiaius E Peir 

Peiionyx aboi easts, vai heteroihaitus Steph becomes 
P hetei oehcetus Steph. 

The name Perionyx polytheca is to be substituted foi 
Penonya sp Steph (Ilec Ind. Mus. xu, p. 323, 1916) 
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The name Perionyx siLlimensfiMu.mithaelseiiiis mtioduoed 
foi ceitain ‘'pecimens oE P Micb 1910 

Eudulioyaster kunieari Stepli becomes E ablnioitia Midi 
lai kinaeaii 

Eutyphosus Lohoeii'^ik and maynui, Steph , and rlulta- 
yongianus Mich disajipeai , being meiged in yamimei 
(Bedd ) 

Eutyplueus annandalei M.\ch ,'\a\ /ub/zt/iis Steph becomes 
h nitommodits (Bedd ) vai Jalytdus 

Eidypluxm\ hastuinus Midi disappeai^, being meiged in 
E musoni (A Gr Bouine) 

Jloplocita'tella afims Stepb becomes J^iyiluaodiilui, 
siitforiua (Stepb ) vai 

I may mention that I have gi\eii in the Intiodiiction a 
section on Metbodt, iibicb I tiust ma} be o£ some ii&e to 
those who aic beginning sj^^tematic noik on what will 
ceitainly piove to them a veiy infeicsting gioiip, I hope it 
may save some of those who may be obliged to woik at a 
distance fioni expert assistance fiom ^\astlng time on 
pioceduies which aie not calculated to give the best lesults, 
and fiom putting tortli woik uliicb could easil} be impioved 
by adopting a moie suitable technique. 

My thanks aie due to Sii Aitlmi Sbijjley £oi bis inteiest 
111 the progiess oE the noik, £oi many useful suggestions and 
for much kind help while the volume was passing tbioiigli the 
press 5 to the authoiities of the Biitisli Museum £oi knidl} 
allowing me to examine a numbei of type and otbei 
specimens , and to the Council o£ the Zoological Society 
for permission to make use of iiiateiial pieviously published 
in the Pioceedings of the Society And I have finally giate- 
fully to acknow'ledge the help I have leceived in the couise 
of the piepaiation of this volume fioin Di Annandale, 
Diiectoi of the Zoological Suiiey o£ India He has kindly 
lent a number of blocks foi the text-figui es, and given 
permission for the leproduction of othei figures, foi which 
blocks weienot available, fiom the Memons and Recoids of 
the Indian jM’iSBum , and he has at various limes sent me 
many type land other specimens from the Museum collections 
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for examination Indii ectly, this work is indebted to him 
for far moie than this , since my studies on the Oligoohseta 
of India, which I have pursued during the last sixteen years, 
and which have led up to the preparation ot the piesent 
volume, have been largely earned out on the extensive 
collections of the Indian Museum, and have throughout o\\ ed 
much to Dr Annandale’s inteiest and kind encouiagement 

March 1923 
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lUEIHODS OF EXAMINATION, SYSTEMATIC 
DESCBIFTION 

Good syst-einatic description is an art, and to practise this 
It 13 necessary to know what to obserre, and how to manipulate 
in Older to observe , the observations must then be clearly 
expressed, and arranged in a definite order We may consider 
the methods employed in the systematic examination of theOIigo- 
chsata along with the enumeration of the characters to be observed , 
and for this puipose we w'lll first take an earthworm of one of the 
families Moniligastridie, Megascolecidm, or LiimbriCidm 

The investigator often has no control over the fixation and pre- 
servation of the material submitted to him; if, however, he is 
making his own collection, he will find it advantageous to paralyse 
the worms by placing them in water and gradually adding spirit , 
when they are completely insensible they are transferred to 
10 per cent foimalin in a flat dish, and allowed to become stiff 
in the lullv extended position , after tw’enty-four hours in the 
formalin they are transferred to spirit 

The dissecting microscope used in the examination and dis- 
section should be a binocular, and one w itli a long arm is much 
the best, since the smaller instruments, w’here the dissecting dish 
has to be placed on tne stage, do not allow enough room Cataract 
knives are used for the dissection, wash fine needles and the finest 
scissors and forceps The pins for pinning out the specimens are 
entomological pins, obtainable in varying degrees of fineness for 
the larger and smaller worms 

The length, diameter , number of segments, and colour, are to be 
noted, along with any special variations of the latter in different 
parts of the body ; the colour is frequently altered by the pre- 
servative The /orm may require mention ; e g ,the anterior end 
may be markedly bulbous, the ventral suiface may be flattened, 
the body, oi the hinder end, may be four-cornered in transverse 
section , the dorsal surface may be giooved, etc 

The prostomium is to be noted If not marked off by a groove 
from the first segment it is said to be zygolobous (text-fig 1) If 
marked off, but not encroaching on the first segment, the separa- 
ting gioove being strictly transverse, it is prolobous (text-fig 2). 
If it encroaches but slightly on the first segment it is proepilobous 

B 



2 


ISTIlODCCa^IOlT 


{text-fig 3) , if more markedly, epilobous (text-fig 4). The pos- 
terior prolongation into the region of the fiist segment is called 
the tongue, it maj be delimited behind by a transverse grooie, 
when the tongue may be said to be cut off behind , or there may 
be no such grooi e, when the tongue is open, or not cut off behind 
The length of the tongue is of importance , if it extends through 
one-tliird, or a halt, or two-thirds of the length of the first seg- 
ment, the description runs “prostomiuin epilobous 4, or or 
etc If the tongue goes back to the giooie between seg- 
ments 1 and 11 , the prostomiuin is said to be tanylobous (text-fig 6) 
These forms are sometimes found combined , thus there may be 
‘ a transveise groove at the anteiioi limit of the first segment as m 
the prolobous foim, together with a tongue wrhich extends through 
part or the whole of the fiist segment — conditions which mav be 
described as “combined pro- and epilobous” (text-fig 6) and 



Fig 1 Fig 2 Fig 3 



Fig 4 J 5 Fig 0 

Fig 1 Zjgolobous prootomium Fig 4 Epilobous proBtomium 
Fig 2 Fiolobousprostomiuiu Fig 5 Tan>lobou6 prostomium 
Fig S ProepilobouB prostnmium Fig 6 Ooinbined pro- and epilobous 

proBtomium 

“combined pro- and tanylobous" respectively Special shapes of 
the tongue may sometimes lequire notice, its sides uiayconveige 
backwards, eien meeting to foini a V> o*' occasionally they 
divtige 

The segments themselves are suitably expressed by roman 
numerals — i, ii, in, iv, etc , while fiactions, or successive 
arable numerals sepaiated by an oblique line, aie used to denote 
the intersegmental furrows, or, in the internal anatoniv, the 
septa Thus the furrow', or, according to the context, the septum, 
between segments x and xi is denoted by oi 10/11 

The segments are often dnided by secondary grooves into 
annuh, and it may be useful to note the extent of this sub- 
division, as an example, “segras iv and v biannular, vi-vii tn- 
annular, viii-xiu with four or five annuli, post-chtellai segms 
tiiaunular” The first segment is soihetimes withdrawn within 
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the mouth aperture , but a mistake in enumeration will usually 
be avoided by observing that in this case the setce begin on the 
first apparent segment. 

Dorsal potes are piesent in most species of earthworms, begin- 
ning some distance behind the anterior end. The groove in which 
they begin is to be observed , this is suitably done when the worm 
IS pinned out preparatory to opening, by gently pressing apart 
with needles the sides of the intersegmental grooves in the pre- 
chtoDar region. 

The ^e^cB are amongst the most important chaiacters for 
systematic purposes*- In the earthworms they begin usually on 
the second segment, but occasionally furthei back They may be 
arranged either in two couples on each side of each segment (the 
lumbricine arrangement), ot they may be more numerous and dis- 
posed in a ring (petichailine arrangement^ In the lumbncine 
arrangement the most ventrnlly placed seta on each side is denoted 
by the letter a, the other seta of the ventral couple by 5, the 



Fig 7 — ^Lumbncine arrangement of eetie 

more ventral of the dorsal couple is called c, the most dorsally 
placed IS d (text-fig 7) The lelative extent of the intervals 
between neighbouring setro are recorded — t e., the intenals ao, 
ah, 6e, and cd The observations are perhaps most easily made by 
holding the worm between the fingers of the two hands under the 
dissecting binocular, and rotating it as reguired The mode in 
which these ratios aie expressed has hitherto varied consideiably, 
but I have adopted the following as convenient: the distance ab 
18 taken as the unit, and is compared first with the inten al^a — 
say it is one-third of aa, by lightly lotating the body of the 
worm it IS now compared with he — ^it may peihaps be equal to 
half he , observations made by lotating the worm so as to bring 
«6 and ed alternately into view may give, as a relation between 
these two, a&=| c<Z The interdorsal interval dd (measured oier 
the dorsal surface) is also to he estimated in terms of the whole 
circumfeience , it is sometimes more, sometimes less than holf 
the ciicnraference, according as the seta d is below or above 
the lateinl line of the body A complete expression of the ratios 
can now be gnen in the following short and convenient form — 
o6=^ aass^ 6c=| cd , dd=^ circumference 
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As, hon ever, the above ratios often vary m different parts of the 
body, the operations have to be repeated , three such will as a 
rule suffice— one about the middle ot the body-length, one lu the 
region behind the clitelhim, and one in fiont of the chtellum , dd 
need usually be given only once— at the middle of the body 

In worms nith the perichictine airangeineiit, the setm of each 
side aie denoted a bede . beginning from the one iieaiest to 
the midveutral line , and those on the dorsal side zy x 
beginning fiom the middorsal line, without regard to tlie actual 
number in the ring The relahie sizes of the iiitersetal intci vals 
in the diffeient parts ot the ting are to be observed, e 2 ir,the 
setse may be set closer togethei ventraliy than dorsally , and if, 
as 18 usual, there is a gap m the ring in the middorsal and inid- 
venti<il lines, the size ot the gap is to be estimated in terms of the 
next intersetal lutei i nl— « q , aa=2 «&, ks= 3 yz 

The number of setie iii the ring is also to be counted , and as 
thisdiffers m different parts ot the body, soieral coiiiits have to be 
made Convenient si gnieiits for this purpose are \, ix, \ii, xix, 
and one in the middleof the bod) The results may be expicssed 
thus — Seta 24/v, 30/ix, 32/xii, 36/\ix, and 34/mid-bodj 

The counting is, I think, most easily done bv holding the noun 
in the fingers of both hands under the dissecting binocular, fixing 
on the appropriate segment, and then, keeping the worm m focus, 
gradually rotating it Bourne (20) recommends cutting open 
the anterior portion of the worm, sci aping out the iiscera, 
flatteniug out the empty body-wall between tup glass slides &<>d 
allowing it to haiden in spirit, then heating with taustit potash, 
placing in glycerine and mounting But this of course is not 
allowable wheio a limited number ot specimens only are available , 
and in any case it is needlessly troublesome, practice in the 
simpler method will give facility 

Certain setee are sometimes enlarged relatively to tlio others 
e g , the ventnlmost seta, o 6 c, of some ot the anterior segments 
in certain peiichtetine worms This is to be noted wlieie it 
occurs 

It IS to be observed that the positions of the setro give useful 
poiuts of refeiencp in describing the situation of such features as 
the exteinal apertures of the body I<or this puipose, in the 
worms with the lombricmo airnngement, the setic abedon each 
side mav he imagined as connected by longitudinal lines , and we 
may describe the male poies ns lying, for example, between the 
lines of seta} a and i, or even moie sboitly os being in ofr , in a 
penchaitine form they might perhaps be between the lines/ 
and g 

Certain setm may he modified m form , tins is especially the 
case with the penial setio so commonly found near the male pores 
These are ro be speciiilly and mimiteh described, since the features 
they present are among the most trustworthy of specific dis- 
tinctions The length, thickness at the middle of the shaft, 
curvature, characters of the point, and ornamentation by lines, 
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spiues or teeth, are the principal characters, it is usually 
advisable to give an illustration in addition to a verbal description 
Certain setce in the neighbourhood ot the spermathecal pores may 
also be modified (*‘ copuiatory sets ’ in tbe genera Oetochatws and 
EudtehogasUi) 

Though tbe penial setee may at times be seen projecting for 
some distance through the male pore, it is nevei sate to try to 
remove them from outside They invariably break , and the only 
way IS, at the close of the internal dissection, to seize the setal 
sac and its surrounding muscular bundles from tbe inside , with- 
draw tbe whole, and ^ace it in a diop of glyceiine on a slide, 
carefully, with fine needles, separate oS the muscular fibres from 
the bases of the setse, and covei In some very small worms of 
the genus DicTiogasier, tbe setal sacs may be too minute to be 
easily recognisable even under the dissecting microscope, and 
since in this genus the peuial aet» are specially impoitant, they 
must be obtained by taking hold of the prostatic duct as near the 
body-wall as possible, and removing the m hole of the prostate , 
the setsB in their sac will be iound adhering to the ectal end of 
the duct 

The extent of the clitellum is of systematic importance, and 
also its £oi m — ring-shaped oi saddle-shaped — t e , extending all 
round the body, or absent on the ventral suiface Sometimes 
setsa are present, and sometimes the mtei segmental grooves are 
visible, the coloui also often differs tioin that of the neigh- 
bouiing parts of the body 

Tlie position of the qenital apertures (male pores, prostatic 
pores, female pores and speiinathecal pores) are to be noted The 
male pores are properly the endings of the vasa delerentia , if 
prostate glands are present, they may open at the male pores in 
common with tlie vasa deferentia, or may discharge separately 
After a statement of the segment or mtersegmental gioove in 
which thev occur, their exact positions are often best defined by 
reference to the lines of the setse (v sup ) — e g , male pores on 
xviii between the hues of sets a and 6, female pores on xiv an- 
terior and internal to seta a, speiinathecal pores in grooves 7/8 and 
8/9 slightly outside the hue ot h In some genera the two pro- 
static pores of the same side are connected by a seminal gioove, 
the characters of which (straight, bowed outwards or luwaids, 
etc ) are to be noted 

Very important for systematic purposes is an accurate de- 
scription of the papillm, ridges, pits and other genital mat kings 
which in many woims make their appearance at sexual matinity 
These are often variable to some extent, and if possible a number 
of specimens should be examined, in order to discovei which 
characters are constant It is fiequently useful to add a drawing 
to the description. 

Having completed the account of tbe external characters, 
the investigator proceeds to the dissection of the worm IE the 



6 


zHXBODtroiioir. 


I tipecitnen is single, and there is a possibility o£ its turning out to 
be a new species, the greatest care must be ezeicised, and the 
least possible amount o£ damoge done, since the specimen will 
have to be pieseived tor future reference as the type of the new 
species 

The w orm is to be pinned out and the anterior part of the body 
opened by a median kdoisal incision In pinning out the worm, 
the pm at the anterior end may be passed obliquely dow'nwards 
and backw'iirds through tlie mouth, so as to avoid damage to the 
piostomium 

The student who has had the usual laboiatory training will 
often be tempted to examine the smaller eaithworms by longi- 
tudinal sections of the anterior end instead of b> dissection. Por 
earthworms, howevei, this is scarcely ever necessary, and, where 
material is limited, should only be resorted to in very exceptional 
cases Not to speak «of the time Tequired^(which is scaicely a 
valid aigument), the alimeniaiy canal oiton contains earth, which 
Intel ieies w’lth the cutting and ma3'^ pmtticnlly destioy the whole 
specimen , it is also much easier to give an accuiate description 
ot the shape and relations ot the organs — e ff , of a speimatheca 
with diverticula — fiom dissection than troin the leconstruction of 
sections , the penial setae, too, are destroyed in sections, and these 
are of decisive inipoitance in precisely that genus — Dtchogaatei — 
where, on account ot the small si^e of the worms, sectioning is 
most likely to be empio) ed 

By practice it will be found possible to obtain quite satisfactory 
63 ''steuiatic descriptions from dissections m woims down to mm 
in diameter, or even down to mm , and there aie verv few 
eaithwoims ot smaller size than this 

The above lefeis especially to the cases wheie only one or a 
Very few specimens are available, it is of couise not meant that 
sections should not be attempted when a number ot exiimples are 
at hand But it will be seen that 1 disagree with the opinion of 
Smith (Proc U S National Museum, In, 1917, p 159), that “ an 
adequate study of earthwoims foi systematic purposes demands 
serial sections ol sexually niatuie specimens, although much 
impoitant iiitoimation can be gained by careful dissection ” This 
author recominencis (in the case ot types, oi where mateiial is 
scatce) splitting the anteiioi portion in the sagittal plane, and 
lemoiing the dirt from the alimentaiv^ canal, one halt of the 
luterioi end is then to be sectioned 

In ease the material is ample, a second dissection fiom the 
vential surface is sometimes useful — e g, to deteimme the le- 
lations ot the testis sacs, and w bethel oi not those of the same 
segment aie united below the ahmentaiy tube Benhnm (J Linn 
Soc Lond , Zoo] , xxm, 1897) recommends a dissection iioin the 
side , blit of tins I have scaicely anv expeiience 

The woim having been opened, the sejtta in the aiiteiioi part of 
the body aie first observed Some of these may perhaps be 
absent, otheis may be thickened, m which case the various 
degiees of thickening aie to be noted. 
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The chief features of systematic importance m the alimmtaiy 
canal are the following —(1) The presence and position of a 
gn^zaid oi gizzards If the gizzard is tar forwards, it is not 
always easy to determine w hich segment it belongs to, since the 
septa heie nie usually tunnel-shaped, with their parietal much in 
front of their oesophageal attncliinent , tliey may thus closely’ 
iniest the sides ot the gizzard, and the one iii front ot which the 
gizzard leally lies may' appear to be ivttached to its sides or eien 
to its anterior end , moreover the selfita here m.iy be extiemely’ 
thin, and in badly preserved speti^iieus may be m danger ot 
being oveilooked altogether (2) Tjio uilciterous glauds — their 
number, position, and whether stalked or attached by a broad base 
to the oesophagus (3) The segment in w’hich the intestine begins, 
and the piesence and position of intestinal cteca (4) Some 
authors note the characters ot the typhlosole 

Not many chai actors of the vasculai tystem are used in syste- 
matic descriptions ot earthworms The chief of thebe is the 
number ot hcai Is^ and mure especially the position ot the last 
(most postciior) heart Sometimes the doisal vessel is double 
(veiy laielv indeed in Indian worms) 

Nepbridia occiii either as meqanephi tcha, or as mieronej>hitdta 
The micronephudia vary much in size and airangemeut There 
may be a laige iiiunbei of minute nephridia scattered irregularly 
over the inner surface of the body-W'all and ou the septa, or the 
number in each segment may be few ei , and they may then be 
airanged iti definite transverse rows on the panetes — one or two 
rows in each segment All the micronephndia may* not be of the 
same size — s jr , the most venti ally situated may be the largest 
These points of number and relative size are of some importance 
in certain genera of the Octochsetinse {Octochatus, Etidichogaster) 
and Megascolecinai {Mfgascoltdes, MegascoUr) In mitronephndial 
genera bushv nephridial tufts are usually found in the anterior 
segments by the side of the pharynx and anterior part of the 
OQSOpliagllB 

The sexual organs are the most important of all for sy steniatic 
purposes The iaies and their associated funnels may be one or 
two pairs, they may' be enclosed in special compaituients of the 
ccolom (testis sacs), or may he free in their segments In an od- 
vaticed stage of sexual maturity the testes aie quite small, and mav 
be quite undiscoverable , the presence cf the funnels, sometimes 
nppaieiitlv large and glistoiiing through adherent spermatozoa 
mav, however, usually' be taken as an indication of the presence ot 
testes nUo The seminal vtstcles, in wbrnh the spermatozoa ripen, 
(.ommunicnte with the testis segments, or the testis sacs, their 
position, size, and lobulation or its absence are to he noted 

III connection with the external pores, or in the neighbouring 
segments, there may he prostate (sperniiducal) glands In the 
Moniligastndrc, the shape and character of the surface of the gland 
are important , in the Mcgascolecidtc, the form (whether tubular 
or compact, and in the latter case whether much or ehghtly lobed). 
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Size, and position of the glandular portion and the length, thick- 
ness, course and character (whether smooth and shining, or the 
reverse) of the duct requiie description The ectal end of the 
male apparatus may be dilated and eversible as a bursa copulatiix 

The female organs comprise the ovanes, female funnels and 
oviducts, and sometimes OVISACS (receptncula ovorum), these have 
not as a lule the same importance as the male organs The 
spetmatheecB are among the most important of the genital organs , 
their number and position are to be noted, the ampulla and its 
duct are to be described, and especial! v the clmincters of the 
diverticulum or diverticula (if any), and the place of its junction 
with the main portion of the apparatus In the Monilignstridm, 
it IS important to note any dilatation of the end, or the characters 
of any sac (atrium) opening into the end, of the spermatliecal 
duct. 

In many of the smaller Megascolccidm, the characters of sperma- 
theca and diverticulum are best uscei tamed by removing one 
and mounting it m glycenne Tho preparation will usually 
become sutliciently tianspnrcnt in tins medium , it not, it may be 
rendeied denier by being treated on the slide \iith a small drop 
of glacial acetic acid before mounting in glycerine 

Tile small, usuallv aquatic Oligocbmta of the families ilioloso- 
matidro, Naididie, Tubificidm and Enchvtrasulro requiio quite 
different methods of examination These are mainly micioscopic 

Tlie examination ot the Ining worms should never be omitted 
if oppoitunity offers The JEolosomatidro, and most of the Naididm, 
are transparent enough to allow' the whole anatomy (except that 
of the sexual organs in the mature w orms) to be investigated, and 
many details are more evident than m fixed specimens The 
worms are, however, sometimes very active, crawling out from 
under the cover-glass, or not remaining long enough in one 
position to allow of examination , much patience is often needed, 
especially in warm weather Figuct (133) recommends the use 
of ite , but the introduction of a drop of 1 per cent solution of 
cocaine hydrochloiide is often destructive Less is to be learned 
from examination alive m the case of the Tubificidm and 
EncbvtrssidiB 

It IS very difficult indeed to examine worms which in the 
process of hilling have screwed themselves up into all kinds of 
curves The investigator will often leccive worms for exami- 
nation which have had no particular care bestowed on their 
fixation, and in such cases he roust, of course, do the best he can 
with them When, however, be collects material for himself, 
it is worth while taking some trouble in the matter 

A good way of getting worms killed in the extended position is 
to take two glass slides, and to place one on the top of the other, 
so that the longer edge of the lower projects some distance bev ond 
that of the upper , a worm is now placed in a drop of watei in 
the angle where the edge of the upper meets the surface of the 
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lo\\ er slide The woim will extend itself and crawl in one d.irection 
or the other along this angle , at a suitable moment it is deluged 
with the fixing solution, pieterably hot, m older to kill it before 
it has time to thiow itself into curves 

If a number of wot ms have to be dealt uith at one time, a fairly 
good method is to place them in a shallow glass dish, and dram 
off all the watei They will soon begin to extend themselves and 
crawl about on the moist bottom of the dish, when they may be 
deluged with the hot fixing solution Some no doubt will be 
contorted, but \i hile none will be absolutely stiaight, a number 
will be quite suitably disjiosed foi micioscopical examination oi 
sectioning I do not regard a slight \ential curve, which most of 
the worms w ill have, as altogether a disadvantage, since tins is a 
help in oiientiiig it for section cutting, and c.mses no distortion 

Oi the woims maybe snnplv dropped fiom a pipette into hot 
fixing solution m a test-tube or beakei The solution should, to 
get the best lesults, be some w'av unclei boiling point 

I do not lecommend prehminaiy naicotization with chloretone, 
chloial, or iiiethjl .ilooliol at .iny late foi the Naididaj, which are 
leiv delicate and easily injuied 

As fixing solutions foi oidinaij woik, hot formalin (10 per 
cent ), and hot dilute sublimate and acetic are good Piguet (133) 
lecommends Ipei cent sublimate toi Ihelaige species ot Naididse 
and 0 1 pei cent foi the otheis In this latter case piesumably 
the heat is the chief fixatiie agent, the lesults, liotvever, are 
excellent The same solution ot form.ilm, and strongei solutions 
of sublimate, oi sublimate aud acetic, may be used for Tubificidse 
and Euchvtrscidie 

In the ITaididffi, the most iinpoi taut systematic cbaiacteis aie 
those of the set® It is leiv difficult to examine these iidequatelv 
m whole wouns, since they do not usually, iii the intact annual, 
he 111 one plane undei the micioscope, and iieitliei then length 
iioi the foi in of then distal end tan be pidged accuiatelj' In 
presell ed maleiial nothing can jie done, except to choose for 
examination such set® as inai be most suitablv disposed , but if 
the Ining \ orms aie aiailable, most excellent pieparations can be 
made (at the sacrifice ot the specimen foi othei purposes) ac- 
coiding to the method well explained by Pigueb (133) Place the 
woini 111 w itei undei a coxer-glasb, without air-bubbles, remove 
anv excess of water, and then allow exaporation to proceed, the 
animal becomes more aud mote compiessed, and finally bursts and 
flattens completely, the empty skin leroainuig with the set® in 
place When this has happened, and betoie the evaporation is 
so complete that air is drawn in under the cover-glass, a small 
drop of glycerine is placed at the margin of the coxer-glass , this 
will be diaw'n in to leplace the water lost by evaporation, any 
excess is removed, and a ring of \arnish applied Set® are best 
examined in water or glycerine , it is difficult to see them well in 
balsam, owmg to the ref i active index, which is neaily the same 
for both set® and balsam 
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The seta are not of such chief importance m the Enchytiaida, 
nor, as a rule, in the Tubifacida while the bodies ot these worms 
ore too resistant to flatten out completely under the aboi e treat- 
ment Similar preparations may, however, be obtained by killing 
the woims by dilute alcohol, or by leaving them for some time in 
a small quantity ot water, which is not changed , if alter death 
they are left m the water foi some time longei — say over night — 
they decompose and become sufficiently bott to give good setal 
prepaiatious 

I know ot no way of getting good selal pieparatious from pre- 
served material I hate tried soitening the specimens with 
solutioi^s ot laustic potash but the piolonged action which is 
necessary affects the shape ol the setee, causing them to swell 

In no group ot woiins, not even in the Ifaididee, tan the sexual 
organs be adequately examined in the li\ing condition , the opaque 
chtellum entiiely obstructs the view Here dilaceratious ot tiesh 
or of preserved specimens may give consideiable help, and will 
allow the sue and shape of parts ot the appaiatus to be iiiore 
easily apprehended than can be done iroin bections Benham ( 114 ) 
gives some useful hints tor the examination ot w orms ot the size 
of the Phreodrilidse , a specinieu was “bisected in the region ot 
the repioductne oigana, and the lattei were partially isolated by 
removal, under a dissecting lens, ot the gut and pait of the body- 
wall, so that the true form and disposition of the speimiducal 
gland could be studied ” lu another case, aftei bisecting, one 
half was cut into a senes of tiansveise sections, in the othei 
halt, the male apparatus w as first studied tn eitti as an opaque 
object , “ it was then gently removed from its attachment to the 
body -wall near the poie, and later cleaied in glycerine, in which 
It w as possible to turn it over and exaiume first one side, then the 
othei Finally , it was stained and mounted in balsam But, as 
18 known to students of tlie Oligochmta, the glycerine preparation 
IS of greater value in tracing out ducts, etc , than the balsam 
preparation ” 

But for the complete description, and usually for the identifi- 
cation, ot an Enchytrmid or Tuhihcid worm (and also for the 
description of the sexual appnratus of one ot the Kaididm), serial 
sections aie essential Attempts have oiten been made to describe 
species — especially ot the Eiicbytneidffi — without going to the 
trouble of sectioning one or more iqiecimeiis, but I cannot considei 
the results satisiactory' Tliese tw o families, the Encbytr^idse and 
Tubificidse, with the Lumbiicuiidce and one or two other small 
groups which do not occur in^India, are b> far the most trouble- 
some of all the Oligochseta to'identity and describe , too large for 
microscopical examination, and too small for dissection, they must 
he sectioned if aw adequate account of their anatomy is to be 
obtained. I prefer a senes ot longitudinal sections rather than 
transverse, since in the first place a satisfactory senes can be 
obtained from specimens which are even fairly strongly curved, 
piovided that the curve is approximately m one plane, and 
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secondly, larger^portions o£ the systems are visible in one section, 
and their mutual relations aie mure easily ascertained , while it 
IS much easier, also, to fix the numbering o£ the segments in a 
longitudinal senes. 

The characters to be observed m the Microdrili are largely the 
same as, though fewer than, in the Megadrili , there are hovrever 
certain additions. 

The characters o£ the setce, as has been explained, are of more 
importance, especially m the Naididse and in some of the Tubi- 
ficidte. In the double-pronged setee (oiotchets) of the toriner 
family, the numbei in a bundle, length, thickness, degree o£ cur- 
vature, position of nodulus, the relative length and thickness of 
the terminal prongs, and sometimes their shape and the size ot the 
angle between them, aie to be determined It is to be noted that 
the ventral setae in the most anteiior segments (ii-iv, or moie 
usually ii-v) sometimes have different proportions from those 
which occur throughout the rest ot the body The doisal bundles 
may contain either hair oi needle setfe, oi both ; the numbers of 
each lu a bundle, the length ot the hair setee, and whether or not 
they are perfectly smooth, the length and shape of the meedles, 
the position ot the iiodulus, and especially the characters of the 
tip, toi which the use ot the oil immersion lens is necessary, are 
the chief points to be obseived Occasionally fan-shaped or 
pectinate, setm are- met with Penial setae are important if 
present 

The size, shape, and other characters of the coeloniic coipuscles 
(if present) in the Naididae and EuthytraeidsB ,-4he shape ot the 
cerebral ganglion , the presence or ab&enj^ ot a stomachal dila- 
tation ot the aJinientary tube ^^Jihe^haracters of the vaiious 
organs, whigfi have been termea prostates , the length and dis- 
positicn of the vas defeieiis, and the characters ot the atrium (the 
"terminal dilated portion ot the male apparatus) aie examples ot 
the points that require to be observed Other features may 
deseive note lu certain families or genera — e g , the colour ot the 
oil-like globules in the integument ot the ^olosomatidm , the 
distribution ot the so-called copulatory glands which suriound 
the ventral nerve cord in certain Enchytraeidm , the length, 
relatively to the thickness, of the peculiar cylindrical male 
funnels in this family , the presence and characters of the penial 
bulb in a number of Enchytiieid geneia , the segment in which 
the dorsal i essel begins in this family , the presence oi absence 
of head-poies, the proportions of the anteseptal and postseptal 
parts ot the nephndia, and the origin and direction of the neph- 
ridial duct in the same norms , the segments in which the peculiar 
“chyle-cells'" occur in the genus Fiidericia, the presence or 
absence ot snpraintestinal, subintestinal, and integumentary 
vessels in the Tubihcidss , the presence of gills in ceitain genera , 
the characters of the penis, and of the ohitinous penis-sheath in 
certain genera of Tubificids , the occurience of^permatophoies, 
etc ' 
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One farther point ib of iiuportance in the iSolosomatidm and 
Naidids, These families reproduce /thcmselres principally by 
hQSion , a “ budding rone ” is first produced — in other words, a 
number of new segments are formed at some point in the animal’s 
body, and fission takes place through this roHe of noulr pro* 
liferated segments, in such a way that some of them form the tail 
end of the anterior animal, and tho rest the head of tho posterior 
The number of tiie segments m front of the budding rone (t ^ , 
the number of segments of the original animal v. hicit enter into 
the body of the anteiior daughter animal) is denoted byn, it is 
constant for a number of species of /Colosoma and Ohatogaslery 
but varies Mitiiin wider or narrower limits for most species of 
Naididte 

But systematic descriptions of the JVIicrodnJi are much less 
uniform in t}po than those of the cnithworms, and the characters 
which are used for purposes of disci iminatiun vary so much 
in the different families and genera that tliej can scarcely be 
learnt, except ^roin a perusal of the descriptions thein«ehes 

THE GEOGRAPHICAL DISTRIBUTION OF 
INDIAN OLIGOCHZETA 

The regional division of India adopted below foi theOligochmta 
is Lirgel} similai to that emplojed by Dr Aiiimndnle in the volume 
of the present scries which deals with I'li.shwater .Sponges, 
Hidtoids andPoh/oa Dr Aiiimndale’s diusion takes Bhmfoid’s 
phvsiographical regions as its basis Mine diflcis fiom Amiandalo’s 
mainly in recognising a southern region (vei} distinot as regaids 
the Oligoclimte fauna), whitli comprises tho narrower southern 
end of the peninsula, below the lev»*l of Goa and ■'Oiith of the 
15th parallel, Irom theeasfern to the westcin shore, the Jlnlahar 
(here called tho "Western) region anil mam Peninsular area are 
correspondingly rediuod It maj ho noted tlr' the limits ol these 
areas do not alw.avs correspond cxaetlj wiUi tliose of tho political 
divisions whose names arc used in delining them, thus I have 
placed Bangauinti, winch belongs politically to Bengal, in' tho 
Burma Region lather than in the Indo-Gangitu Plain 

As in Dr Animudnlc’s lists, vaiictics are ignored, ns not having 
a geogiaphical significance 

1 NORTn-"Vt’ESTERN TERRITORY ♦ 

(The diainnge system of the Indus, so far as comprised in tho 
plains of India , tiie Punjab, N -"W Frontier Pronnee, N Eaj- 
putana, Smd ) 

iEonOSOMATIVJE 
JSolosoma kasbyapi (Lahore) 

JEoIosoma vinde (Lahore) 

* For the significance of Roman and Italic type in tho following lists, «/! p 26 
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Kaididjb 

Chffitogaster bengaleusis (Peshawar, Nowshera, G-iiidaspui 
Dist ) 

CliBBtogastei langi (Lahore) 

Clisetogaslei onentalis (Lahore) 

Nais communis (Lahore, Peshawar; 

Nais paragua\ ensis (Lahore) 

Nais ravieiisis (Jjahore) 

Naidium ininulum (Lahore) 

Pnst-ina longiseta (Lahore) 

Fiistiiia ajqmseta (Lahoie) 

Bianchiodrilus hortensis (Lahoie) 

Hsenionais Liurentii (Lahoie) 
ijliivina appendiculala (Lahoie) 

Stylaiis lacustris (Laliore) 

Dero hmosa (Lihore) 

Aulophot us furcatus (Lahoie) 

TuuinciD B 

LimuodiiUis socialis (Lahore) 

Brauchiuia sowerbyi (Lahore) 

Enchttii/bid b 
Fi ideiicia bulbosa (Lahore) 

Enchytiajus haiurann (Lahore). 

MeG\8COLEC1D^ , 

Mioioscole-v phosphoreus (Peshawar). 
iNIegascolex inauritii (Lahore , Kapurthala) 

Pheretiiiia elougata (Kniachi) 

Pheietnna haw ayana (Lahore) 

IMieretiraa hefeiotluet.! (Lahore , Peshaw.ii) 

Pheietima houlleti (Bawai Pindi) 

Pherelima posthum.i (widely spie. d) 

OctochcBtus lei moil (Iloshiarpui) 

Eutyjpliaiis thyahinu (Ktpuithal.i) 

Eutyphccus incoiiiinodus (Ainbala, Bawal Piiidi , lloshiaipur. 
Dist ) 

Eutiphoeus waltom (Hosliiaipiii Disl ) 

Eutyphceus iiiohatnmedi (Bawal Pindi) 

Ocnerodiilus occKlent.ilis (Bawal Pindi, Maidan) 

LirsinuiciD \ 

Helodiilus cahginobus (widelj spiead) 

Helodiilus paivus (widely spiead) 

2 WESTERIS* HIMALAYAN REGION 
(From Hazara to tlie bordei of Nepal, including Hash nii ) 
NAlniDiE ' 

Chrctogaster liininei (N.iiiu Tal) 

Kills communis (KasanlO 
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Slavina montana (Bhim Tal). 

Stylaim keinpi (Bhiin Tel). 

AulophoruB tonlnnensis (Bhim Tal). 

MOMUeASIBIDiB 

Brawida japonica (Murree , ? Simla). 

Biswida nepalensis (Debra Dan) 

J/LmKBOOJJSXSJJiJE 

Bheretima hawayana (Debra Dun , Garhwal) 

Fheretima heterucbssto (Simla , iSTami Tal) 

Pheretima bonlleti (Debra Dun , Bhim Tal) 

Fheretima postlmma (Debra Dim) 

Penonyx bainn (Simla). 

Ferionyx ezcaratus (Debra Dun; Xutnaon Dist., Simla 
Diet ) 

Penonyx naimanus (Kumaon Diet ) 

Ptnonyx stmlaenata (Stinia) 

Octochsptus fermon (Kasaoli) 

JEutypJicsus annandaUi (Kumaon Dist ) 

Eutyphcnia masotii (Debra Dun) 

Eutyphceua natmanus (Naiiii Tal) 

EuiypJiaut onentalia (Debra Dun) 

Eutyphoeus ■waKoni (Debra Dun) 

Eudtchogaster parvus (Debra Dun) 

LtrUBBlOIDJE 

Helodrilus caligmoBus (Kashmir, Gilgit, Simla, Nairn Tal) 
HelodnluB (onstnitns (Simla Hills) 

Helodnlus eiseni (Naim Tal, Fainsur) 

Helodnlus ioetidus (Simla). 

Hdodrilus hempi (Simla). 

Helodnlus manensis (Murree) 

Helodnlus pan us (il^sbinir, Simla Hills, Naim Tal) 
Helodnlus praskadt (Kashmir) 

Helodnlus roseus (Kashmir) 

HelodriluB rubidus (Naim Tal ; Simla) 

Octolnsiiim lacteum (Simla Hills) 

S NORTH-EASTERN FBONTIEBHEGION 
(Nepal and eastwards, including Assam.) 

TUBIFIOlDiE 

Brnnclnura soweibyi (Manipur) 

Botin loneurum ins (Kurseong) 

EKCHTCUiBiniE 

Fridencia carmichaeh (Daijiling Dist ) 

MomrjOABiHinjs 
Dravnda deeoureyt (Abor) 

Draunda Jcempt (Abor) 
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Draw ida nepalensis (Nepal) 

Drawida pciluLidus (Abor) 

JDraivuIa losca (Clieimpunji) 

Drutuida lotiinffcina (Abor) 

Mjg\scolecide 

PhiitUus tthonnsis (Abor) 

PluUllvn sihlimcnsis (Daijiling Disjt ) 

Merftiscuhths Icit/tlteih (Darjiling Dist ) 

I^oto^colei ouctli (Abor, Darjiling Dist ) 

Sotoscolex iteuaiti (Abor) 
iYo(o<co?<^ St) tatus (Abor) 

Megascohx ihthiiis (Kurseong) 

Mei/ascolex ?to)at (Chei rapuiiji) 

Plieietiiiia Iiawnjaiia (IvuiSHong , Nepal, Mnnipiii) 
Plieietiina hefeioclircta (wideh iprcail) 

Pheretiiiia boiillcti (Cherrapuiiji) 

Plierctima lignitola (Dibruptrb) 

Psitout/x alatus (Darjiling Dibt ) 

Penoiiyx annandalet (Darjiling Dist , Cbeirapiinji) 
Penontfx aniiulatus (Aboi) 

Potom/x tlepiessns (Abor) 

Penonw e\ca\atus (widelj spread) 

P(frioiii/i iosstts (Sliillong) 

Permiyx foveatus (Abor) 

Penoiii/x tfravehn (Darjiling Dist ) 

Ptiioni/x hctei ochcctus (Darjiling Dist ) 

Per\ 0 )vfT liimalaiinnxis (Darjiling Dist ) 

Ptiiont/r x)ioriifttus (Darjiling Dist ) 

2*enoni/x lempi (Abor) 

PertnnifX kabaexisi^ (Abor) 

Peiiont/x M’i<nos7ii ilSepal) 

/Vmoji»/i (Cherrapiinji) 

Penonvj- nniiii* (Darjiling DiM ) 

Prrtovn palUdui (Darjiling Dist ) 

Ptrionvx jttiieenia (Darjiling Di'^t ) 
iVrioii»/i poJ Jinanu^ (Darjiling Dist ) 

Pf'imin/i jiidt'iiiofii* (Darjiling Dist ) 

/Vnoiii/3 rii<ia/iM (Darjiling Di«t ) 
iV) lOHi/i «7ii/7oiir/ftts>ff (Shillong) 

P^rtonift stU tiiK’iuris (Darjiling Dist ) 

Pfiioniix turarnsis (Garo HilK) 

7Vnoii*/i in»ir 70 fiM (Darjiling Dist ) 

C7f/or7i(Tfiij hoil'/iirtt (Nepal) 

Kulpphrrti* aliorntnxi^ (Abor) 

Etttxijdiarur (Garo llilK, Abor , Darjiling D ••i ) 

Lnittphoritj) mnniputei>rtf (Mniiipiir) 
kiitiip^Ktus vej>a/fii*ie (Nepal) 

phft’piii /lainnt (Nopal) 

E'ltiiphirtts tttratusit (Garo lIilN) 

Dn.’n’gastcr crawi t Darjiling Dist ) 
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Helodrilu& eonstnctus (Darjiling Dist ) 

Helodrilus iootidus (Darjiling Diet ) 

Helodnlus rubidus (Darjiling Diet ) 

4 INDO-GANGETIO PLAIN 
(Dmted Provinces, Bihar, Bengal ) 

^OtOSOMATIDiB 

^olosoma bengalense (Calcutta) 

NAIMDiE 

Chietogaster bengalensis (Calcutta) 

Chffitogaster spongiUa (Calcutta) 

Nais communis (Agra) 

Nais elinguiB (Qilcutta) 

Naas obtusa (Lucknow , Calcutta) 

Nais paraguayensis (Calcutta , Sirsiah) 

Nais pectinata (Agra) 

Fnstina longiseta (Calcutta) 

Pnstina xequiaeta (Calcutta , Allahabad) 

Fnstina proboscidea -(Calcutta) 

Branchiodnlus hortensis (Agra) 

Hssmonais laurentii (Agia) 

Slavina appendiculata (Ahpur) 

Stylana lacustna (Calcutta) 

Dero limosa (Agra) 

•Aulophorus tonkinensis (Calcutta^ Lucknou ) 

TunmoiDJE 

Limnodnlus socialis (Calcutta) 

Branchiura souerbyi (Calcutta, Lucknow, Agra) 

Mouilioastbidje 

J}i awvla yalpatffw ensis (Jalpaiguri) 

Drawida nepalensis (Ivierpur) 

Meg VBCOLECiD^ 

Megascolex mauiitii (widely spread) 

Phei ehma alevandrt (Calcutta) 

Pheretvma anomala (Calcutta) 

Fheretiiiia hauayana (BindiaBan) 

Fheretima hetcroclneta (Siligun) 

Fheretima houlleti (Calcutta , l^nigaii] , Allahabad) 
Fheretima pos'thuma (uidely spread) 

Fenonyx excavatus (Calcutta, Sibpur, Bnjshnhi, Fihbhit 
Dist ) 

Pertonya, fulvtis (Calcutta) 

Penonyv m Hntosln (Sibpur) 

Octochsetus beatnx (CalcuUa) 



6E0SB.A.1>SIC^.I. Dl'TRIBUTIOV IT 

OotochsBtus fenuori (Eamgaa] , Saliaraiipur) 

Eutypliosus hishamharb (Pusa) 

Eutyphaeui comtllahn'ns (CJotuillah) 

EviypJuxus yammiei (Comillah) 

EutyphceuB mcommodua (widely spread) 
j?sifj/^7ja!its Mier^oHi (Calcutta, Ea]shabi, Sirsiab, Bara Banki, 
Bafiti Diet ) 

Eutyphoaub mobamniedi (Allahabad) ' 

EulyphcBus m<>lio7sOHi (widely spread) 

EatypTioeus orientdhs (Calcutta) 

Eutypkoeiis paivai (Pusa) 

Eatyphoius quadi ipapvlkUiis (Calcutta , Saraghat , Sirsiah) 
EtUifplueus scutamis (Comillah) 

Eutyphcous waltoni (widely spread) 

Ramtella buhamhM i (Saharanpur) 

Budtcfioyaster henyalensts (Calcutta, Ba] Mahal) 

Bichogastei bolam (Calcutta) 

Dichogaster niodiglmnii (Calcutta) 

LirMBRICIU^G 

Glyphidiilus papillatus (Lucknow) 

Glyphtdnlus Uiberosus (Jalpaigun) 

JSeJodnlus tndtcus (Calcutta) 

6 BURJIA 

(Including the Andamans and Nicobars.) 

KA.Il)lbjE. 

Chsetogaster annanclalei (Inle L ) 

Chmto^aster bengalensis (Inle L ) 

Chietogastei lininaii 9 (Inle L ) 

I'uBiFicina: 

Brancliiura sowerbyi (Inle L , Eaung-Daing) 
Mosxligastbid^ 

DestnogasUr donee (Metelso) 

^polygaster brotvm (^ Sban Hills) 

Brawida barwelli (Padaung Dist ). 

Braw’ida burchardi (Andamans) 

Eravnda affirns (Banganiati) 

^aunda hadgarti (Raugamati) 

Brawida nepalensis (Bangamati). 

R^vnda papilhfer (Eangamati). 

JJravndtt rangamatiana (Rangamati) 

MEOASOOIiBOZniB. 

‘Woadwardxa burktUi (W. Akyab Dist ). 

egascolex mauntu (Mandalay ; Andamans) 

Jrtieretima andamanentie (Andamans) 
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Pheretima andersoni (Amberst) 

Pheretima bumaniea (Bliamol 
Pheretima houmex fOheba Dist ) 

Pheretima cat inensis (Cheba Dist ) 

Pheretima fece (Amherst Hist ) 

Pheietima havtayana (Rangnmati) 

Pheretima heterochata (Pangainati , N Sbnii States) 
Pheretima houlleti (Pegu Dist ) 

Pheretima lignicola (Lower Buima) 

Pheretima osmasiom (Andamans) 

Pheietiiiia pegiiana (Bangoon) 

Pheietima suetoiia (Andamans) 

Periony c arbot icoUt (Clieba Dist ) 

Penonix excavatus (widelj spread) 

Periony i. fulvus (lule L ) 

Pertonyx m'lntoshi (Akvab) 

Eutyphaeus fovealiis (Bangoon) 

Eutyphoens gigas (Baiigamati) 

Eudiehogastei ehittagongensis (Bangamati) 

Dichogastei bolatn (Bangamati) 

Ocnerodnlus ocuidentahs (Andamans) 

LlTHBniCIJljE 

Pontoscolex corethrurus (Andamms) 

Glvphidnlus papillatus (Cheba Dist ) 

Helodrilus foetidus (Nicobar Is ) 

Lumbncus nihelliw (Nicobar Is ) 

6 MAIN PENINSCLAE AREA 
(Including S Ba]putaiia and the Central India Agency ) 

NaIDIDjE 

Naia gwaliorensis (Gwalior) 

Nais paraguayensis (Gwalior, Pachmarhi, Saugor , Barkui 
Nais pectinata (Gwahoi) 

Pnstina longiseta (Gwalior) 

TUBmCXDJE 

Monopylephorus pa’’vus (Chilha L ). 

Aulodrilus remez (Burhanpur) 

EwCHTTBiEIDBl 

Enchytrseus barkudensis (Chilka L ) 

Mokiugastbidje 

Drawida willsi (Bilaspur , Hydeiabad}. 

MBGASCOIXCIDiB 

Pontodnlus bernindensis. (Chitha L ) 

Megaseohdes annandalei ((^odaveri Dist ). 
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Megascole:^ mauritii (widely spread). 

PbeFetima bicincta (Hydeiabad) 

Pheretima elongata (Hydeiabad). 

Pheretima hawayaua (Udaipur) 

Pheretima posthuma (Aj mere, Udaipur, Gwalior) 
Perionyx sausibancus (Khandwa, Kala Kuud). 
Octochcetiis harkwlensts (Ghilka L ) 

Octochffitus fermori (Gnalior). 

Octoehcettis pahensts (Bina , Palia ; Indore). 
OctO(^i€etus phillottx (U 3 ’derabad) 

OctochcBtus surensts (Sur L. , Baikul) 

Eut\ phoeus waltoni (Gwalior). 
llamttUa paehpaharensis (8 Bajputana) 
Eudiehogaster ashwot thi (widely spread) 
Eudichogaster bar/cudenais (Ghilka L ). 

Eudichogaster bengalensts (Jubbulpore , Guttack). 
Eudichogaster falcifer (Jubbulpore , Saugor) 
Eudichogaster prashadi (numerous localities) 
Eudichogastet pusillus (Saugor) ' 

Dichogaster bolaiii (E Bajputana) 

Ocnerodrilus occidentahs (Kotab) 

Lukbktoiujg 

Pontoscolex corethrurus (Hyderabad) 

Olyphtdrtlus ttibeiosus (Guttack) 

Cnodnlus lacuuni (Ghilka L ) 

Helodiilus cahginosus (Mt Abu) 

Helodrilus parvus (Partabgarh , S Bajputana) 

7 SOU i'HERN REGION 
(S o£ Latitude 15“.) 


Naididji. 

Nais communis (Travaucoie). 

Nais pectinata (Tiavaucore) 

Naidmm breviseta (Madias) 

Pristina longiseta (Travancore) 

Branchiodrilus seiupeii (Madras) 
Branchiodrilus menoni (Madras) 

Tubieicid^ 

Brancbiura sowerbi i (Madras), 

Tubifex tubifex (Nilgiris) 

Moniuqasxbidje 

Moniligastei deshayesi (Cochin , Travancore) 
Moniligastei pet i len (Tiaiancore Palm Hills) 
Dinwtda annandalei (Taiijore) 

Urawida barwelli (Tiaiaiicoie) 
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M^aseoilex Lavalamnus (Cochin) 

Megascolex honLanensts (Travancor© , Cochin , 
S Malabar Coast) 

Megasculex mauntn (numerous localities) 
Megascolev pkerehma (Coorg) 

Megascolex polgtheca (Cochin) 

Megctsedleaf intmtho (Ti avancoie) 

Megascolev i atus (Travnncore , Coorloon) 

Megascoleas sylmcola (Palm Hills) 

Megascolex t) avancorensts (Travancore) 

Megaseolex t> ivandramts (Tiavancore) 

Megascolev vilpattxensis (Palm Hills) 

Pheretima biciiicta (Traiantoie) 

Pheietixna bwhatensxs (Nilgius) 

Plieietima elongata (Cooig) 

Pheretima heterocIuEta (Nilgitis, Palms) 
Pheretima lioulleti (\i idely spread) 

Pkcietima U avtniro) cnsxs (Tiaxancoie) 

Phcieiima tuvamhana (Tiaiancore) 

Dtpoi ochccta pellucida ( ^ locality) 

Penonyx mysorensis (Mj'soie) 

Peitonyx saltans (Nilgiris) 

Peiionyx sansihaiuus (Nilgiii*- Palms) 

Howttseolex buUns (Mv«oie) 

Hoviascolex coictbx i n us f^Mi sole, Cooig) 

Hoxva'Sc^lcx marLai acn’ixs (CSOig) — 

Itamxella betcx ocho’ta (Cooig) 

Octochrrfiis axtlem (Tiavancore) 

Octoehsatus fei moi i ( I\ ai aU iilam ) 

Octoc/icetus «jai7ic7T<jji.i_(AV’e^i.i Kaiiir , S Aicot) 
OetochcEixis pattoni (Mailias)'' - 
Octoch(rtus pittnyi (Ti avancoie , 

Oclochceixts flint stonx (Madias) 

Dichogastei affims (Ti ai ancore) 

Dieliogttstei bolaui (Ti avancoie. Cochin) 
Dichogastei innla\ann (Tiai ancore) 

Dickogaster cmgensis (Cooig) ~ 

Dichoqasiet U avaxicot ensis (Tiaiancoie) 

Ocnerodiilus occidentalis (Tiaiaiicoie) 

Cut gift nat ayant (Coorg) 

' Etidiihis eiigeniBj (Ti avancoi e ’) 

Goiihodiihix it avancot ensis (Tiainiicore) 

Lumbricidt 

Pontoscolev coiethiuins (widelj spread) 

Glyphtdt ihts annandahi (niiineioiis localities) 
sHelodiilus tcetulns (Travanrore, Hilgnis , Palms) 
Helodnlus cahgiiiosus (Nilgiiis) 

Helodnlus constrictus (K’llguis) 


Maiigolm^e) 


Coorg , 
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8 WESTERN REGIOxV 
(Goa to Cutch, the Ghats to the Sea ) 

Na.i»id;b. 

Chffitogaster bengalensia (Sat are) 

Cheetogaster spongillss (Khnndala) 

Nats communis (Ehnndala) 

Fnstina longiseta (Bombay) 

Aulophorus furcatus (Bombay , Khed) 

EwOHTTIljEIOjE 

Enchytmus indtcus (Bombav). 

Monimgastbid s 
Braviida bnnveih (Bombay) 

Drawida kamrensis (TSf Xanara) 


MEOAHOOLECIDiB 

Pontodnlus berniudensia (Bombai , Pambnn , Goa). 
Mega^cohdts prasJiadi (W Ghats) 

Meqaseolex Jeonkanenata (N Konknn , Bomba} ) 
Megascolez mauritu (widelv spiead) 

Megaacolex tri7o5atus (Baroda) 

Pheretima elongate (Bombay) 

Pheit:ti'‘iaJjai?ayanB'(Boinbay) 

Pheretima houlleh (Bombav) 

Pheretima hgnicola (Bombay) 

Pheretima pusthum.i (Bum bay , Baroda) 

Pheretima suctoiia (Bomlw) , 

Perionyx excavatU8j[Ca8t\eKock) 

Peno'^yx imlj^rdi (Bombay , Igatpuii) 
Pmrtn^o-Uttntmws (Belgaum) 

■Pe^onyx pullua (Belgaum) . — 

Perionyx sanbibaricus (num^ous iocahtu 
Eiyth}<ieodnlu8'St0oriva (Goa) 

JSrytfaaodi iJua mat natus (Castle Bock) 

'"ilrgtJvfceodi ilua kempt (Castle Boik , Bombav) 
yila ceodi ilva kxnneat % (Castle liock) 

Erythtseodt ilua-ano^lvia (Belgaum) 

Octocbmtus beatiix ^Bproda, Bombay) 

Octoehatus castellanitx (Castle Botk) ^ 

OctoLhmtus fermon (widelv distributed) 

Octocdicetua guneshce (Castle Botk , Poona) 

Odothcetus montantts (Mahableshw ar) 

Ortochatua paltenaia (Poona) 

Octoclicetwa px aaTiadx (Kalyan , Maliabieshw,u) 
Eutyplimus waltoni (Baioda, Ahmedabad, Xosili 
Bamulla palhda (Panchgani, Maliableshwar)./'/ 
Eitdttdiogaatei ashwox tin (Nasik) 
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Eudichogaster bnrodensis (B'^rodi') 

EudirTiogaster xndievs ( Bombay) 

Ewhehcgaster viuUani (Bonib*>y) 

Eitdichogasiet poanensxs (Poona) 

Eudichogasta prashadt (Pootia , Sant) 

Eudichocasiei <ncAorA<r<«5 (Bombay : Pa^ihar) 
Dichogister affinis (Bombay , Baroda) 

Dichogaster bolaui {se\ eraf localities'^ 

Ocnerodrilus occidentalis (Bombay) 

LciiBriciD T. 

Pontoscolex corethrurus (^Borabai Poona AhmeJabad') 


9 CEYLON* 
iEOLOSOirATID E 
^olosotna temanum (Galle) 

Xaididj: 

De’'0 z^ylainta (Kandy) 

Aulophorus oxvcephalus (Galle, infcnor) 
Aulophorus michaelseni (Kandy) 

TcBinciD.*: 

L’mnodrilus sociaLs (Kandy) 

PnEEODiiii.rn.- 

Phreodnliis zevlanicus (Xtiwara Eina) 

Moviligasthidx 

Draitidr fndtnci (Trincomah) 

Drawida pellucida (*e>er’il lorahti'^) 


MfG ISCOLECID j 

Fluicli''S f.ahjx (Colonnol 
PUdeUxis s^nghrlf'-sts (Nuwan Eljyii) 

Pontodnlus berniid’n*' s (Bc'’ig-n'mei 
Pi>ntcdrthit ng'\e*cc (Ku^ara El ra. IIi -ti.n Ptn>t'e') 
TTo-dtraran (Ferae mra 

TTco^fjcsri^'a v:e'' (Pendn’xa Ai 
yoia^i'Ifs- (N*u lara Eii.a) 

Ecta^'-'-lesr c-o'jrc. ’•■''f < vn r’.ya* 

y^o dr /.''■•JJflN n) 

yCtCTCChj dtrp ' ” 01 '' 1 * r«> 
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2V'c'r*"cVa c **'" ‘ i vi y- ^ 
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The diffeience o£ type la the above lists indicates the difEeient 
values of the various species for Zoogeogiaphy , italic type 
signihes that the species has to be taken account of, ordinary type 
that it may be neglected, in zoogeogiaphical discussions This 
difEerence ot value depends on the following considerations 

The Oligochseta may be divided into three biological groups — 
limnic, littoral, and terrestrial, each with its distinctive modes of 
spreading 

Limmc forms have a great diversity of means of dispersal 
They may spread directly thoughout a river system, through all 
the canals and into all the tanks and reservoirs supplied from it 
Their cocoons are easily transported in the mud which adheres 
to the feet of wading birds , some forms are known to encyst, and 
hence may be transported in this manner even in the adult state 
An Enchytreeid has been found fioren in a block of ice, and 
recovered (Beddard, 30) 

As a consequence the same geneia — sometimes the same species 
even — are found in widely distant places The case is similar to 
that of the Botifera and Piotozoa, of winch the same genera and 
species are found in ponds and streams all ovei the world Thete 
appears to be but one genus, Bi anOnodrtliis, of the limmc 
Oligochmta which is peculiar to India, while a number of species 
are found both in England and India, or in Europe and India 
(species of OTicetogastet , Dero, Aulophot us. Pi isUna, etc ) 

Littoral forms live on the shore, exposed at times to submersion 
in salt water Like the last group, these have a wide distii* 
bution, being, unlike earthworms in general, immune to salt 
water, they can be transported in masses of seaweed , or more 
commonly their cocoons are so transported, entangled in masses 
of weed or other detritus Not only cm they take possession 
of a whole coast, and spread along the shore-line, but they may 
in this way travel over sea for long distauces The most note- 
worthy genus 18 Pontodnlus, which occurs along the coasts of 
India, and has a circum mundane distribution 

Terrestrial forms constitute the bulk of the Oligochseta Here 
the means of spreading are moie limited, for the most part 
earthworms are dependent on their own activities for reaching 
new regions, and hence their wanderings must be ver}' slow. 
According to Michnelsen, w-orms which are found outside their 
burrows apparently wandering about have for the most part been 
obliged to leave their homes bv illness, or by unfavourable con- 
ditions such as the flooding of the buirows, many w'ornis, if 
extracted from their holes, aie unable to make new ones, and 
must die Some, however, certainly possess the pow'cr of active 
wandering, as is shown by the numbers sometimes found under 
heaps of manure But it is obvious that the peopling of a 
territory by earthworms through their owm exertions can only 
be very slow 

Not only so, but they are Jlimited in their wanderings by 
desert tracts — some degree of moisture in the soil is essential 
Snow-covered mountain ranges are another obstruction And 
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especially the sea hunts them^be majotity o£ earthworms being 
quite unable to p is-* even a narrow arm ot salt water 

We have to recognize, however, that not all the terrestrial 
fotms aie so strictly limited in their means ot dispersal as the 
above would implv A tree-trunk floating down stream, ot 
earth between the bools of lattle, may transport worms or their 
cocoons Moie impoitant is the pait that roan has played, 
Lumbricids, natives ol Europe, have been introduced all over the 
woild along trade loutes , m W Australia they aie almost tlie 
only earthworms to be found near the towns , the indigenous 
iaiina is to be sought m the remoter parts of tiie country. One of 
the commonest worms of the Punjab is Jlehdiihis cnhgmosas , 
certain species of Fhetetima have been earned lound the globe, 
iai from the legion where the genus is endemic Small worms 
are more likely to be carried m this way than larger ones, and 
small species ot DtcJiogastei ^ an African genus, me common 
throughout the Malay Auhipelago, and not rare in India 
Botanical Gardens are obviously likely to be centres of dispersal 
for such inti oduced species in a new country Becords at Kew 
and Hambuig leave no doubt of the leality and abundance of 
these transfers through the agency of man 

There are also, ot course, diffeiences in the powers of the 
worms themselves Some species seem to be able to travel more 
widely than others, and more quickly, and to adapt themselves 
to new surroundings and establish themselves more easily , and 
it may thus happen that a species spreads over a large region 
quite apart from human interference It is not always possible 
to distinguish between these cases and those of introduction by 
man , and Miclnelsen has adopted the name peregrine for the 
widely wandeiiiig species, whether they owe tbeir diffusion to 
man’s agency or to their ow n unaided powers 

For the purposes of Zoogeography, the distribution of fresh- 
water and littoral forms is of little or no importance , and the 
same holds for the peregrine forms among the teirestnal group 
■ It 18 these whose names are printed in ordinary type in the fore- 
going lists, while the names ot those earthworms (in the stnet 
sense) which have a definite and limited range, and w hich are 
therefore of importance in discussions of the place of origin and 
past history of genera or largi^i groups, and in drawing conclusions 
as to the former distribution of land and water, aie printed in 
italics The distinction of type does not coincide with that 
between endemic and non-endemic forms (since a number of 
flesh water species are endemic, found only in a limited district). 
It only indicates zoogeograplncai value. 

Considering now the chief characters of the several i^ons, as 
brought out in the tables, the Xforih-ioestem Territory strikes the 
eye at once as being particularly poor in earthworms, and 
especially in indigenous earthworms Of these there is but 
one — li species of Eutyphoeus — ^that has any claims to be con- 
sidered, its locality (Bapurthaia) represents the westery limit 
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of tbe liome of the genus, which is practically confined to the 
Indo-Gangetic Plain and the two Himalayan regions The large 
number of Haididm in the North-Western Terntoiy — nearly all 
from Lahore — ^is merely due to the fact that my own studies 
were carried out there. 

The Eastern portion of the Western Himalayan Hegion forms 
part of the endemic area of the genera Penonyx and K-UitypJueus 
Hdodnlus manensis, U prasJiadz, and S' kempi may perhaps 
represent outposts of the LumbriLinsB — a Falcearctic group — 
advancing from the North-West, but the numerous other 
Lumbncidse are all well-known peregrine forms. A peregrine 
Monihgastrid {Drawtda japontca), and one (27. nepalensis) which 
18 peregiine in some degree, are curious members ot the fauna 

The area of distiibution of the large Moniligastnd genus 
Drawxda is discontinuous, one portion being in the North-East 
Frontier and neighbouring part of the Burma region<>, the other — 
the main home of the genus — in the South The North-East 
Frontier Begion is one of the most interesting of the Indian 
areas, since it harbours indigenous species of several of the more 
primitive Megascoleciiie genera, — of Plutellus, Megascohdes, 
Noioscolex, as well as two species of Megascolev The meaning to 
be attached to these facts of distribution is not in all cases clear , 
it may mean that these genera, evolved outside India, entered 
round th^ head of the Bay of Bengal, and have lett colonies 
behind them m their passage over this region , but in the case 
of MegascoUx at anv rate it probably means an independent 
evolution, nearly 1500 miles away from the main home of the 
genus, of isolated species with the morphological chaiacters of 
■Megascolex The North-East Fiontier is the great focus of 
evolution of species of Penonyx, and forms a part of the endemic 
home of Eutyphoeua 

The Indo-Gangetic Plain is the chief home of Eutyphceus, while 
at its eastern end it just includes the western edge of the 
Phereiima area (tno indigenous species at Calcutta) Cuiiously, 
It scarcely forms any part of the area of Perionyv (the two 
itahcized species of Penonyx in the list aie in some degree 
peregrine), which has evolved so luxuriantly in the neighbouring 
North-East Frontier Begion , or of that of Eudxchognstei , the 
characteristic genus of the main Peninsular area The single 
Lumbricine may (like H vianenms, prasJiadz, and Tcenypi in the 
Western Himalayas) be an outpost of this powerful and 
advancing subtamily One or tvto species of Dtawida aie also 
included 

Burma is well within the Phejettma region A part of the 
separated northern home of Dt awtda is on its border, and tvi o other 
genera of Monihgastridss are represented each by a single species 
Here again it is noteworthy that the aiea has scarcely been invaded 
by Penonyx from the North-Eastern Frontier Begion (two 
ot the three italicized species are tbe semipeiegrine species of the 
Indo-Gkragetic Plain) , or by Eutyphoeits from the Indo-Gangetic 
Plain It is likely that these genera are but recently e\ olved 
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The !Mam Peninsalar Aiea is by far the largest of the regions, 
yet notwithstanding its size it strikes the attentton at once by 
the smallness of the number of recorded forms, only the siiinll 
Western Himalayan !Begion has fewei , and only this and the 
North-Western Territory have fewei indigenous forms. With 
the Western Segion, it forms the home of Eudichogaster, and 
with the Western aud Southern Begions, of Octoehatus The 
only other indigenous species (one each of Megmeolides^ Bamiella 
and OlgpJadnlus) occur near its borders 

The Southern Negion, though by no means one of the largest, 
has considerably more species, and more indigenous species, 
than any other aiea The indigenous species belong largely 
to the genus Dramda, of which this region is par excellence 
the home But the more piimitive Megascolecinas (Plutellvs, 
Woodwardta, Speneenella, ComarodiXlus, Megascolxdea and Noio- 
tcolex) are well represented, and the region haibouis a laige 
number of indigenous species of Megascolea,, the principal genus 
of Ceylon The two species of Penojufa lepreseiit an extension 
of the AVcstern home of this genus, \\ hile the species of Oetoehatue 
^(11 ri on to those of the mam Peninsular area it is curious, 
howeier, to find here indigenous species of Phcrettma Dtche- 
gaster iravaneorensxs and J) eurgensvs are possibly not indigenous , 
the genus has its home in Africa, but many species are widely 
peregrine, and it is very possible that these two may yet be found 
to have their home elsewhere, and so to be only casual settlers in 
India 

In Coorg and Mysore occur the Iiidinn species of Howascolex, 
as well as the onh rept ebcntati ve of the genus Out tfta , Michnelsen 
has shown that these two genera indicate a relationship of the 
fauna to that of Madagascar, and that this area possesses an 
eaithwoim fauna which has no immediately obvious relations to 
that of neighbouring regions , especially striking is the difference 
from Cochin and Travancoie The Southern is decidedly the 
most interesting of all the Indian regions 

The Western Begioii forms pait of the Endtchogaster and 
Oetwdioetus areas, and compiises all the known species of 
Ergihraodrilue It presents several problems , there are several 
species of Penongx which are separated bv the whole of the large 
mem Peninsular area from the chief home of the genus in the 
Noith-Eastern Piontier ll^gioti , a Megaseolex, too hildbahis), 
appears in isolation at a considerable distance from the chief 
home of the genus The other indigenous Megaseolex and the 
Pravnda repieseiit merely the northerly hunts of the proper 
homes of these genera 

Ceylon, a very small region, has the second laigest number 
both of total species and of indigenous species But this is due 
entirely to the enormous numbei of species of Megascolex, and 
the fauna does not present the same interest as that of Southern 
India It 18 to be noted that while Megascdlex, the chief genus 
of Cevlon, is abundantly represented by endemic species m 
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Southern India, Draiotda^ the chief genus of Southern India, 
IB almost unrepresented m Ceylou. As in Southern India, thrae 
are indigenous species of the more primitive Megascolecinse, 
especially of Ufotoscolex. Pontodnlus agnaos and the two species 
of Parionyas present problems similar to those of Penonyx and 
Meqwteol^ in the 'Western Segion. 

The total numbers of bpeotes, and the number of species of 
indigenous earthworms, in the several regions may be tabulated 
as follows — 


Sstnon 

Total number of 

Number of speoies of 

Bpeoies of Olxgochnta 

indigenous earthworme 

N W. Territory 

36 

1 

W. Himalayan Begion. 

33 

11 

N E Frontier 

57 

43 

Indo-G-angetic Flam 

52 

18 

Burma 

41 

21 

Mam Pemnsular Area . 

36 

13 

Southern Begion 

105 

78 

Western Begion 

49 

25 

Ceylon 

69 

47 


We have now to consider the extra->lud]an geographical 
relations of the Indian genera of earthworms. The little that 
can be said about the Lumbncidm has been included above, 
and there fall to be discnssed here the family Honiligastndm, 
and the subfamilies Megascolecinas, Octocheetinss, and Biplo- 
cardunss of tlie great family Megascolecidm 

(a) The MEGASOonEoiKiE. 

JDiplotrema, from which the subfamily takes its ongin, is not 
repivsented in India ; it occurs in Queeosland and New 
Caledonia PhUcUus, found in India in Ceylon, S. India, and 
the E Hiinalnyas, occurs in Anstralia and Tasmania, and 
several species are found in the western part of North America 
Megascolides (S. India, Western Eegion, and E Himalayas) 
also occurs in Australia and Tasmania, and one species in 
western North America Notoseolex (Cevlon , also S India and 
E Himalayas) is found in Australia and New Zealand Megor 
srolex (in India almost exclusively in Ceylon and S India) occurs 
m Australia, Tasmania, the N Island of New Zealand, and 
Norfolk Island (between New Zealand and New Caledonia). 
Pherettma is a genns of which many members have wandered 
widely , its proper home, however, is S E. Asia and the Malay 
Archipelago , from Burma on the one side it reaches to Japan on 
the other, one species is perhaps endemic in Queensland, and 
perhaps one in the Comoro Islands Dipoi oeTusta, represented 
bv one speues only in India (probably in the South, the 
locality IS not given), is found principally outside India in 
Victoria and Tasmania, bat also in Queensland, New Zealand, 
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and (one Bpecieii) ou the Chatham Islands (E of New Eeaiand) 
Ptnonjit (£ Himalayas, Western Hegion, and a tew species in 
other parts of India) occurs in Tioiona, Tasmania, and the 
Auddaud Islands, while one endemic species is found m Sumatra 
and Java Wcodmardui (Ceylon, S India, Burma) is found in 
Australia and Java Ctmndnkt is purely Indian, the single 
species being ioupd m the extreme south Sptmru^ (S India) 
oaurs also in Victoria 

It will be seen that nearly the whole of the Indian geneia (all 
except the sin.dl genus Comai odriius)aie represented m Australia , 
a nu'iiber ace tound also in New Zealand, a few in the islands 
neai New Zealand, and a tew m the islands of the Malay Archi- 
pelago 

The conclusion diawm by previons writers (sea especially 
Michaelsen, Sd, 58) from the occniience of the parent genus 
Dtphliema iii Queensland is that the subfamily took its nse from 
somewhere m this* legion, which is not very tar Irom the centre 
of the area now inhabited by the subfamily The descendants 
ha>e travelled further a£eld— -towards Indu, touaids lasmauia, 
towards New Zealand and the neighbouring islands, and north- 
ward tbroughont the Malay Aichipelago to Japan And ot 
course the important point is that they must have travelled by 
land The reason for the absence of so man} of the genera from 
the islands intenening between Australia and India is that here 
the mighty genus Pfmeima lias crushed all competitors , it is the 
youngest, most highly speualized, and most vigorous genus ot the 
subtaiDily , it is still spreading, many species are among those 
most commonly introduced by man, and they show themselies 
most successful colonists 

Michaelsen did not, however, assume the prolonged existence 
of a bioad land connertinn between tlie regions mentioned The 
relatione were_ much more complicated, and were often changing 
Peihaps there was not a complete bridge at any time , the normal ^ 
condition of the icgiou intervening between Austrahaand New 
Zealand on the one hand and India ou the othei was that of an 
archipelago, which extended to Ceylon and(S India over the 
piesent Bay of Bengal The houndaries of the islands often 
changed sometimes they joined, sometimes they separated— and 
no doubt in a different place, and in this way paths became 
available foi the dontinned expansion of the lanous genera 

Moreover, since certain Indian geneia have such a defaiiitely 
limited area (certain of those already noticed being couhned to 
S India, Periimya being chieffy an inhabitant of the Himalayan 
region, and EiUj/phms, to be mentioned subsequently, being 
conSned to the togetic plain), India itself was split up into a 
number ot large islands Thus the Malay Archipela^ is the only 
remaining part of a larger archijielsgo wmch existed in the early 
Tertiarv, ot which the middle part is submerged, and the Western 
has consolidated to form the present India The occurrence of 
two ot these genera (Plutelhisand Megassoltdes) in North Ainerica 



GEOGKAPHICAI. IHSTIIIBLTIOX 


31 


18 suppobed to point to then having tiaielled oier the Angara 
continent 

The othei groups which fall to he consideied are les«» extensile , 
Ihev haie been held to leinfoice the aboie conclusions, and 
pel lint the foiimilntion oi a ieiv more 

(6) Tut Ociocn tTix.T 

OctocJicctus, wide!}' distiibiited in India, occuis also in 2se\v 
Zeulanil, but not elseivheie — not in Australia t/tJn ccudt 
EittypUmus and EudicJior/a'iie} aie purely Indian geneia Dino- 
diiltis IS a genus wliioh occuis in Nev\ Zealand only 

Tlie relationsliips lieie indicated difiei tioin those ot tlie 
Megascolecnue , Ihej exclude Austiaha, and comern oiil} India 
and New Zealand The conclusion winch wu'* diawn by 
Michaelsen is that at the time of the dispeisal ot the Octoihsetinae 
theie was a connection between India and New Zealand which 
did not extend to Austiahi, peihaps it passed entiielv to i;be\ 
noith, thiough rhe gieat islands of the jMalnj* Aicliipelngo The 
Octoclustinoe do not oecui at pieseiit in the Malax Aiclnpelago 
because tliex liaxe been unable to suixive in competition with the 
dominant Fhcietimu 

Michaelsen has lecentlx (99) lecoided JJoiiasiolet, peihaps 
the niO't iichaic genus ot OctochcetinsB, tioin SoiiiheLii India, 
the genus had piexiously been found onlx in Matlagaseai The 
relntionslup thus indicatea between the faunas ot these two 
regions is confirmed by the occurience ot the Ociieiodrihne genus 
Gurgia in Southern India, the single species of this genus, with 
the endemic Indian species of Goidiodnlus, constitute the end of 
1 line of relationship winch stietches from iMndagascai and 
Zanzibar through the Se) chelles to India 

(c) The DiPiocAimiiNjE 

The geographical relations ot this subfaniilv aie quite diSeient 
from those of tiie preceding groups Eiplocutdia, the aucestrai 
genus, 18 found in Noitii and Ceutial America, and its descen- 
dant Tiigasiei in Cential Ameiica and the AVest Indies, these 
genera aie not found in India Dichogastei , a descendant of 
Trigaster and the only Indian genus of tlie subfamily, is endemic 
>n Cential Ameiica and the West Indies, and also in tiopical 
Africa, all the species that aie found in India aie intioduced, 
with the possible exceptions of one or two only Etuhthogastei , 
pieviously included in this subfamily, is now lecognized as 
belonging to the Octochcerinse The subfamily as at present 
constituted his theietoie little beaiing on the pioblems of Indian 
distribution 

(d) The MoHiLiGAsmiDiE 

Tins iamily consists of only a few geneii Desmogastet , the 
supposed ancestinl genii3,is found in Borneo, Sumatia, and Boxxer 
Burma, and its descendant ^Hpofypctstei has a similar distiibutiun 
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Dtawida, the largest genus o£ the family, is piedominantl} South 
Indian , MomhgasUr, a small genus very close to Di avnda, belongs 
to the same legion 

Michaelsen has supposed that South India and Ceylon were 
peopled by this family bv means oi a land-biidge across the Bay 
of Bengal, and i ejected the supposition that the forerunners of 
the present South Indian Moniligastrids could hare travelled by 
land round the head of the Bay, they would, he thought, have 
lett some trace of their passage in that region (a number of 
endemic species of Di awtda have, in fact, recently been show u to 
inhabit this legion) 

Such are the main facts ot the e\tra-Indian distiibution ot 
Indian genera of earthworms, and such the piincipal conclusions 
that have been drawn from them I have, howevei , in a recent 
discussion ot the subject (95) given reasons for dissatisfaction 
with certain of these conclusions, and have suggested alternatives. 

The present tendency ot geological speculation rejects the 
assumption of fiequeut aud laige upheavals and depressions ot 
land masses, and favours the permanence of continents and 
oceans Zoological evidence, moieovei — e g , the disliibution of 
Munotremos and Marsupials, — shows that there has been no land 
couuection between Australia aud New Zealand on the one 
hand aud Bouth-£ast Asia on the other, at least since the 
Eocene — probably the early Eocene A number ot the genera of 
earthworms which aie common to both sides have, however, 
probably evolved since this period 

There are other possibilities to account for this There is the 
possibility ot spreading by means ot " rafts ” And especially 
there is the possibilitj of the sepal ate evolution of the same 
combinatious of morphological characters, i e , the same genera, 
in different regions , in other words, some of the genera w hich 
occur both in the Australian and Indian regions may be diphj'- 
letic — may have originated both in Australia and in India, and 
may nevei have crossed a land bridge from one to the other I 
have endearouieU to show that not only is a polyphyletic origin 
a 2^rtori probable for some of the genera of Megascolecidse, but 
that in the case of one genus {Megaseolex) vve can hardly avoid 
the assumption that it has occurred For a fuller discussion, and 
especially for a more detailed consideration ot the several land 
bridges that have been postulated by other writers, I must refer 
to the origini^l article. 

Lastly, as tins work is going to press, a p&pep by Michaelsen 
has appealed (106), in which he employs Wegener’s recent 
hvpothesiB to explain the distribution of the Oligocbssta, not onlv 
in the Indo-Austrahan region but in other parts of the world also 
According to Wegener’s view, the great land masses of the earth 
were at an earlier period massed together, and have broken apart 
and gradually diverged from one another, a map, repioduced by 
Michaelsen, shows India and Australia in actual contact in the 



BIO^OMICS 


33 


Carbomfeious period, and an elongated Southein India lying 
alongside and communicating thioiigh Madagascar with the S B 
coast ot Atiua It is obvious tliat such a disposition of the land 
masses, it ib could be assumed to have existed within recent 
geological peiiods, would lielp cousidei ably to explain the 
pieseiice ot the same geueta at the two ends of the Indo- 
Austlaliaii legion 

Mj' ow'ii Mew IS that the geneia of eaifchw'orms which exist at 
the present day aie of loinpai.ilnely recent oiigin (95), 
Michaelsen w'ould contest this (106), at any rate as regards the 
more piimitive of the geneiii, known to us But liowever this 
may be with regaid to tliese nioie primitive genera, I cannot 
think that the Palseo/oic connections ot Wegenei’s hypothesis 
will assist us in the matter of the distiibution, for example, of 
Fei lonyx, the last genus to be developed along one of the lines ot 
descent, or of Megascoler^ the penultimate genus along another 
line — both genera with the marks ot jouth stionglv impressed 
on them, and both occuiiing alike in the Indian and Aiistiahan 
regions, noi would such connections have any beaiing on the 
question, as xegaicls these and other geneia, even if they w'ere in 
existence tor a long time subsequently to the Caibomferous 

BIONOMICS 

The few and scattered observations on the bionomics of Indian 
Oligocbsata may be gathered together undei thiee headings — 
seasonal v'a< intions, habitats, and commensalism 

(i) Sea-soitai. Vabiations 

The only obseivations on variations in uuinbeis of. worms found 
at different seasons aie those of PrashaU (83) In Lahore there 
are five duet spei les — Fherettma Jimvagana, F lieteroiHuzta, 
P jMkilmma, Ifelodi this cahgmosiis, and If jparvus In the winter, 
which IS comparatively seveie, the predominant foiins are 
H caZiz/inosus and jrarvus , P Tiawoyanre also occurs in nuinbeis 
undei flow ei -pots or logs and stones In the spiing H caltgtnosus 
diminishes in numbers, and /ir May is not found at all All three 
species ot Pheretima inciease during this peiiod, Helodtilus 
parviu, is found along with the othei worms Megaseolev 
mauntvi is raie, and has only been found in the autumu 

Obseivations on the period of sexual maturity of the Indian 
Micioclnli have been made by Melira (94) and myself (55, 5Sa, 
76, 78) In Lahoie the Naididse aie sexual in the spiing, from 
Pebruary to M.iy, and hot at othei times In Agra sexual 
specimens have been obseived in Octobei and November The 
difference may be due to the diffeience in the clmracter of the 
seasons, in Agia the lains are abundant from June oi July to 
Septembei the ponds begin to diy up in October, and the cold 
weather appeals to be the unfavourable period In Lahore, 
however, the rains are later and-'scantier than in Agra, and the 

n 
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hot weather therefore more prolong^ , May, June, and July, 
when the ponds are dry, and the ground baked haid, lepiesents 
the most unfavourable season of the \eai foi pond-life , “ whethei 
the sexual pliase makes its appeatance in Spiing or Autumn, 
therefore, it seems to be a measure of pioiection against 
appi caching ad veise conditions, the o\n, quiescent oi de\eloping 
slowly wiblim the cocoon, aie piobablv able to withslaiid biicit 
conditions better than the adult animal ” (Meliia, 94) 

£rano7iiuia sotveibyt may become sexual in Calcutta in May, 
and Limnodt lilts soctahs has been found sexual in Lahore m 
Decembei and Februai^' In Maich, howevei, the huge m.ijoiity 
of these latter woims aie found to be headless , and 1 lia\e made 
the suggestion (67) tliat bv the expulbioii of the genital products 
the anteiioi segments of the body aie so much datmiged that they 
die and aie thrown Off, the worms, howevei, contmue to live, 
though it ma 3 ' be doubted if they aie capable of legenet iting the 
bead, and they ptubably die uttei a time lu a somewhat similni 
way Mehia finds in 2fais pecnnata that the auteiioi xioitions of 
the worms, containing the genital organs, separate oflT as a sort of 
cocoon, while the hiudei pait of the animal lives for some time, 
but IS unable to regenerate and ultimately dies 

(ll) IlABlrXT 

Except as noted below, under Commensalism, theie is not 
much loom for stiilung vaiiations in habitat among the Ohgo- 
chsBta The teirestiial families — the eaitlmoims — inhabit the 
soil, and the aquatic families ofMiciodiili live lu ponds, tanks, 
and streams 

While Mt would in geiie-nl be impossible for any of the 
^olosomatidse, Naididie, cfr 1 bihcidm to li\e out of water, eaith- 
woims on the olhei band can sometimes adapt themselves to life 
111 other media than the earth The MoniligastiidiD seem to 
require moistei conditions than any other faniih of earthworms, 
taken as a whole They are found only in legions of gi eat rain- 
fall , though in number of species Diatvidais thud among Indian 
geneia, it has neiei been able to spiead in the diiei paits of the 
countiy Often the species live in watei , thus D annandalci 
w'as found in mud below the water in tlie Caieii 11 , D Kempi in 
-a stream, uudei a stone in the water, D rolmsta \<ii ophtdtoules 
in swamps and wet giound, D sappJiii inaoides in lery wet black 
mud undei turf, D \peUiictdtis var bownn w'as found among 
roots in damp ground iieai tlie outflow of a hot spring , J) yiandts 
was found before the rains only at depths of 9-10 feet, but was 
seen crawling about on the suiface after ram Seeing tiint in 
most species we have no data as to the chaiactei of the habitat, 
these facts seem to betoken a much lai ger pi opoi tiou of aquatic 
species than is usual in the genet a of leirestnal Oligochmta As 
a rule, too, dorsal pores are wanting in the family, and absence of 
dorsal pores is usually connected with an aquatic habitat 

Another genus that inhabits only regions of great lainfall is 
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Penonyx (B^ Himalayas, Malabar) Here, too, we have definitely 
aquatic species P excMvaius is otten, though not always, found 
in water or in very moist situations — ^iu the leaves of water-plants, 
under stones or in mud by a tank, \n the hollows of tiees in 
accumulations of dead leaves and lain-water / P fulvus was found 
an a few feet of water , and some indeterminable specimens of the 
genus were taken irom hill-streams near Sitong in the Darjiling 
District 

A few otliei species are aquatic or semi-aquatic , QlyjjJudnlits 
iuhetosus h\es in canals, ponds, or mud, Pontoscolea, corethrurvs 
may be found in mud , and Helodi this parvus has been taken at 
the edge of a stream 

A number ot species of Megasc.ole% and Penonyx have been 
found in lotten wood A more cniious habitat, however, is 
adopted by a number of worms — the bases oi axils of the 
leaves of trees at some distance aboie the ground, thus DtcTio- 
gastei bolaui subsp palmtcola has been found in the Museum 
compound at Calcutta at the base of the leaves of a tall palm-tiee, 
or, again, at the mown of a palm-tree, a species of Eudvchogaster 
was also taken in the Museum compound at tlie base of leaves of 
a tall palm-tiee , Penonyx arhonoola is found on tiees, especially 
in the axils of the leaves , Penonyx depressus was taken at the 
base of the leaves of the screw-pine and plantain 10, 15, oi 20 feet 
aboie the giound A batch of indeterminable specimens of 
Pe^vonyx was found coiled up on the upper or under sides of 
leaves in dense jungle, foiming a compact gelatinous mass, when 
touched, these worms spiing to hte, perfoiming somersaults aud 
othei acrobatic feats Paienthetically, it may he mentioned that 
Penonyx saltans is also “a very stiong little woim , the name 
leters to its power of leaping in the air when touched ” 

(ill) CoMMENSAIiIBil 

Among Indian OligochJefca it is only certain of the Haididee 
that enter into the loose associations between animals belonging 
to difteient gioups that go under the name of Commensalism 
Tlie othei puitners in these associations are ceitam fiesliwater 
Sponges, Polyzoa, and Snails 

The adiantages in paitneiships of this kind mav be either one- 
sided oi reciprocal In most cases in wdiich Indian Ohgochmta 
aie oonteined, while the woiins ceitainly lecene shelter they 
piobably do not lepay then hosts foi then hospitality , Ghcciogastei 
spongtllfe, liowever, which leceives food as w'ell as sheltei from its 
host, appears to plaj"^ an active pait in the economy ot the sponge 
in which it lives (Anuaiidale, 60, 107), it “ often occuia in 
enoinious numbeis in dead oi dying sponges of S cat ten, 
appaiently feeding on the clecaj mg oi game matter of the sponge 
aud assisting b\ its movements in leleasing numerous gemmules 
In BO doing it niidoubtedh assists in the dissemination of the 
species” Species of Ohertogastet aie found m India, as all oier 
the woild, in association with fieshwater snails 
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JSiats communis is found in Spongtlla eartert in tvro forms — one 
with eye*8pots and one vnthout Soth forms were found, again 
together, living freely at Kasauli , so that the absence oi eye-spots 
does not seem to be related to the habitat 

1 subjoin a list of Indian Oligochmta that have been found in 
these and similar absociations, and of their partners — 

Okoetogaster annandalet in Ephydatta JluviatHts 

Ohoetogaster hengalensis in Ej^ydatia Jluvvutxhs and 

SpongiUa tsarten, and on several species of n ater-snails 
of the genus Lvmnaa^ 

Olxcetogaster hmruei on a* Lvnntea, and a worm 

perhaps belonging to this species was found in Ephydatia 
Jluvtatdis 

Cfhcetogaster spongillcB on Spongtlla cat tm, S deetpienSy 

S craiertformis, and on PlumateUa repens lar ematgtnata 
Chcetogasier sp on PlumateUa i epens\&T 

emargtnaia 

Specimens of Nats communis rar pungdbrnsis found by Annandole 
in Seistan were living in relativmy long mucilaginous tubes to 
which colonies of Lophopodella had attached themselyes, they 
were found in liabore in tubes which had probably been abandoned 
by insect larv® The worms have also teen found m Spongtlla 
eartert. 

Nats eommunts var cceea in Spongitta cat ten 

Nats eltngms in Spongtlla eartert and on 

PlumateUa emargmata 

Nats dbiusa on PlumateUa emargtnaia and 

Plumatdla fruitcosa 

Nats pecttnata in Spongtlla cat ten 

Natspecitnaia var moegualts in Sjtongtlla cartet i 
Pnstma longiseta in Spongtlla et assisstma and 

Spongtlla cat ten, on PlumateUa fruticosA and PlvmatUla 
emargmata 

Pnsttna cegutseta in Spongtlla eartert 

Pnstma pt ohoseidea in Spongtlla carten and 

Spongtlla ctasstsstma 

Pnsttna pr ohoseidea \ar pat aguayensts on PlumateUa frtdteosa 
and Plumatdla emargmata 

Slavtna appendtculata on PlumateUa emargmata 

A different kind of association is that between w'orms of 
different species — indeed, ot diffe3rent genera — often or usually 
found ining together The worms may not be paiticularly 
common — ^rather the leverse peihaps , so that the associations 
are hardly the result ot chance 

Thus Et anehmra sowerbyi and Branchtodt this sempen were long 
ago found together by BedUard in the Vtetona regta tank in the 
Boyal Botanic Society’s Gardens in Begent’s Park, Branchitna 
sowetbyi and another species of Branehiodrtlus {B hortensts) a ere 
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found, along \\ ith a species of Dei o, living together at Lahore , 
Bianchmia soweihyi^ BiancTiiodnius Jioitensjs, Deio hmosa, and a 
JTfemonms were found together by Mehia neai Agra Along 
AMth the BiancJmna and othei norms at Lahore were nnmbers 
of Dimnodiihis sociahs , and I leceived these tivo noims together 
from the same pools in Kyoto in Japan 

Finally, it inaj be mentioned that Aidophoi us tonLtnensis often 
builds the tube in nhich it hies mainly of the free statoblasts of 
Bhtmaiella “ It apparently makes no selection in so doing, but 
merely gatheis the commonest and lightest ob 3 ects it can find, for 
small seeds and minute fragments of nood as nell as sponge 
gemmules aud statoblasts of other genera iie also collected by it 
I know of no better nay of obtaining a general idea as to what 
sponges and phvlactolsemata are present in a pond than to examine 
the tubes of Aidophoi its tanJcinensts^' (Annandale, 107) 

CLASSIFICATION 

The classification of the Oligocbmta here adopted is, nith modi- 
fications, that of Michaelsen in the Tierieich (38) For the 
Indian Oligochieta, the families A olosomatidie, iididse, Tnbi- 
ficidte, Eiichytrffiidm, Moniligabtiid^e, Megascoleeidm, and Lum- 
bricidie are recognized, the Lumbncidte here include tlie Glosso- 
scolecidee, accoiding to Michaelsen’s latei views (87 a) In 
addition, the genus Phreodi this is separated from the Tubificidse 
as a distmct tmiih, Phieodiihd® (Michaelsen, Ohg deutscheu 
Tiefsee-Evp 1903), and the Moniligastiidie of preiious authors 
become a subfamily, the Moniligastiime, in consequence of the 
discovery of the very distinct g^xivis Syngenodi ilus, uhicli becomes 
the representatiA e of another subfamily, the Syngenodiihnse 
Michaelsen has quite recently (Arch f Naturgesch , 86 Jahrg 
1920, Abt A, 8 Hett) proposed a new classification, as follous — 

Older OLIGOCH^TA. 

Suborder AncHioueocH^A (setce an indeterminate number per 
bundle , male ducts opening to the exterior one segment 
behind then funnels) 

Series I^aidina (asexual reproduction by legular fission) 
Fainihes JEolosomatidm 
Kaididse 

Senes Enthyti ccina (spei mathecie widely separated from the 
gonads) 

Familj Eucbytrieidse 

Senes yH^i/ittiia (asexual leproduction not occurring, spei- 
mathecm situated not fai from the gonads) 

Families Tubificidro 

Phieodnlidre 
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Suborder Necoiigooh^ta (setio luinbricine 01 peiicliiotine, male 
porei not as a lult on the ecgnient behind that of the 
tunnels) 

Senes Lumbnaihia (male pores on same segmeut ns that of 
their funnels) 

ramilies Lnmbncuhdtc 

Branchiobdelhdas 

Acaiitbobdelhdm 

Senes /’/««» i/rtiiifl (male poies on the ne\t to tlmd ne\t 
segment behind the testis segment) 

Families Plireoiyttidm 
Alluioididie 
Syiigenodiihdm 
Monihgastridis 

Series iiimi) icmn (speimalhecal poies, » e the female copn- 
latoiy poies, in numhei and position not in genei tl 
coiielated uith the male copuktoiy poies) 

Families Glossoscolecidm 
Sparganophilido! 

Microchmtidie 

Hoimogastudai 

Ciiodiilidm 

Lumbricida! 

Senes 2Icg(isfoleem<t (speiinathecal poies, i ( the female 
copulatoiy poies, iii numbei and jiosition in gcneial or 
piimitively coiielated nilh the male copuhtnii poies or 
prostatic poies) 

Family Acanthodrihdro 

Subfamilies Acaiitliodnhin' 

Octocli!elin.c 
Uiplocaidm.c 
Tiigastiiiuc 
Ocneiodiihnm 
Family Eudiilidai 

Subtamilies Fareudnlinic 
Eudiihnai 

Family JlegascolecidT 

This scheme is based in part on ceitam newei genetic con- 
siderations flinch base hnidl) as jet had .me to estiblish their 
vahdity, and foi the piesont I pielei to abide bj the aboie 
modibcation of tlie oldei scheme 
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Xey to the Famthes of Indian Oligocbseta 


(The Indian members of the several families are alone considered in 
the following key ) 


1 Asexual leproduction fission predomi- 

nates o\er sexual lepioduction 
Asexual reproduction does not normally 
occur 

2 Cerebral ganglion pei manently in connection 

with the epidermis , septa for the most 
part wonting 

Cerebral ganghon free in the body-cavity, 
septa present 

8 Spermathecie in spermathecal pores in 
grooi e 4/5 , no gizzard 
Spermathecm situated behind v, or absent 
(if speimathecne m t, then a strong 
gizznid present) 

4 Male poies not iiioie than one segment 
behind the funnels to which they coi re- 
spond 

Male poies nioie than one segment behind 
the funnels to which they correspond 

6 Two or more gizzaids at the beginning of 
the intestine 
No gizzaid 

6 Testes in x, ovaries in m , male pores on xi , 

spermathecal pores on x , setre an indetei- 
minate iiunibei pei bundle 
Testes in xi, ovaiies in xii, male pores on 
XU, speiiiiathecnl pores on xuunpparentlj 
on XIX in the only Indian species) , x en- 
tial setiB two per bundle 

7 Prostates present, male pores on xxii, xviii, 

or XIX, separate from or opening in com- 
mon with the piostatic pores 
Prostates iisualh absent (if piesent, speima- 
tbecal pores in inoiips of several oi of 
sex envl pairs behind testis segments) , 
situation of inak poies xancs 


2 

3 

[p 40 

^olosomatidse, 
Naididse, p 43 
Encliytrseidae, p 110 

4 

5 


[p 116 

Idoniligastridae, 

6 


TubificideS) p 95 


Fhreodnlids, p 108 

[p 162. 

Uegascolecidse, 


Iixunbricidse, p 487 
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Family iEOLOSOMATID^ 

Small freshwater worms, at most 10 mm long, reproducing 
chiefly asexually, by flssion Prostommm \entially with cibu 
Setse in four bundles per segment, the number in each bundle 
indefinite, both doisal and ventral bundles with capillaiy sets, 
and often with slendei single- oi double-pointed hooked or 
needle seta in addition Septa w'antnig for the most part, rarely 
septum 1/2 present No gizzaid Lateral lascular commissuiea 
wanting Cerebral ganglion permanent] v in connection with the 
epidermis Testes and ovaries (which may fuse, becoming single 
instead of paired) in v and vi respectively, no propei lasa, 
deferentia, the spermatozoa being evacuated by the nephndia of 
the genital region Sperinathecm 1-3 pans, lu iii-v 

^oiiOSOiiA Elirbg IS the only genus, with the characters of the 
family 

I reject the genus Phurophleps Vaill Schmaida (3) described 
in 1861 two small worms, one troiii Cevlon and one from Central 
America, under the names of j^Solosoma tei nai turn and macro- 
gaster respectively, which resemble the othei species of the genus 
\ery closely in general form, but differ in baring no oildrops in 
the integument, and in possessing a pair of lateral vessels , the 
alimentary caml belimd the stomach is figured as a narrow 
winding tube Tliese w'ere separated bv Vnillant (136) as a distinct 
genus, Phwophlehs, winch Miclmelseu(38,P(f«»op/ife2’*) considered 
uncertain, though he has admitted it in his Indian lists (54, 58) 

I have spent some time in investigating tiie vascular system of 
the two species of JSolosoma which occur in Lahore, and I cannot 
believe that in foims so closely related to the genus as these 
species of Sclunarda’s must be, theie can ])ossibly exist well- 
defined lateral vessels running the length ot the bod^at some 
distance from the alimentary tube, as shown in Sclimarua’s figures 
I think there can be little doubt that tlid intestine of Schmarda's 
figure of JE temaiium is the mid-doisal ^oition of the intestinal 
plexus oi sinus, or perhaps the outline of tlie lumen of the 
intestine in a contracted condition , and that the ** lateral vessels ” 
are the optical section of the sinus on the sides of the gut in a 
dilated condition v.the intestine is continually dilating and 
contracting, Stephenson, 72) 'W^ith legaid to the absence of 
oildrops, Beddnid (111) has described an .^olomma without oil- 
drops, w'hich lie supposed to be Leydig's ^ ntveum, but which 
Miclitielsen (38) sepaiatesas a distinct species, JE heddatdi 

Neither of the distinguishing features of the genus PJeuropTdeps 
is theiefore in reality such, the genus ought accordingly to 
disappear, and the inadequately-described species to nai mm may 
be placed as a doubtful species of uEolosoma 
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The sexual organs have rarely heen seen in this genus ; if thej’ 
are seen to be present in any Indian JS6loso}na, the worms should 
be carefully fixed and sectioned, and the condition fully described 
Dish ibiition Lahoie , Calcutta , Ceylon Tlie genus has 
probably a « orld-« ide distiibution, and will in all likelihood be 
lound in almost all localities in India which provide a suitable 
habitat 


Dey to the Indian species of iEolosoma 

1 Oildrops oiimge or red ^ JMshyapt 

Oildrops green oi greenish 2 

2 SetiB not distingmslinble ns marltedlv of two 

lengths in each bundle, ji=7 oi 8 /B wide 

Setce in each bundle of two lengtli«, the longei 
about double the length of the shelter , »=11 bengalense 

1 ^olosoma bengalense Steph 

1911 ^olo&oMia den^<i/c}>se, Stephenson, Rec Ind Mus vi, p 204 

Length (preserved) 1-1 fiinni , diainetei 0 2-0 3 inui Segments 
up to 16 (or possibly more) , m= 11 Piostomiuin not bioader 
than succeeding segments Set® all stiaight, capillary , bundles 
consist ns a lule of one long and seieral shuiter, the long 
(about 210 /() aiei aging iieaily twice the length ot the shorter 
{about 110;i) Oildrops blue-green CEsopliagus sinuous, mu~iii, 
stomach deep oiange, in i\-\iii 

Distribution Calcutta (Museum Tank) 

2 ^olosoma kashyapi, nom nov 

1909 ^liolosomn hempt idn, Stephenson, Mem Ind Mus i, p 277, 
pi x\, hgs o3-oo 

1913 JLolosoma hempi ic7u, Stephenson, Tr II 03 Soc Edin xlix, 
pp 743, 748 

Length ^^maxiraum, extended and alive) 1 35 mm , diameter 
usually about 0 06 mm Segments ot the single animal 8-11, ot a' 
chain of two about 14, n = 7 01 8 Prostominni laige, rounded, 
flattened, bioader than the bodj Setro capillaiy, straight or 
almost so 2-5 111 a bundle, in length about equal to the diainetei 
of the bod\ Oil droplets deep oiange 01 blight biowiiisli led. 
Xephiidia begin usuallv behind the fiist setal biiiulle, sometimes 
one segment tuithei baek , do not occiu iuitliei back than the 
seieiitli sefal bundle and ina\ be absent fioiii one ot the intei- 
mediate segments Ceiebial ganglion innkedl^'' indented behind. 

Itemails I at first ideutiiied this species with hempt tchi, 
but haie now' decided to sepaiate it on grounds nt diffeiences in 
the si/e and set® hempiuln is of < oinpaiatiiel} laige size, 

2-5 mm (Lankester, desciibing a foim which he calls . 1 ® qnater- 
nat lum (119), hut w Inch accoiding to both Beddaid and Michaelseu 
is ./i? hempt iihi, states tliat the laigest specimens aie nearly a 
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quarter of an inch long) , Vejdovehv (138) describes it under the 
name JS ehrtnhergn as ** ein mit blossem Auge ganz deatlich 
aichtbares 'Wiitinchen ”, while niy worm "was “scarcely discover- 
able by the naked eje in its usual surroundings, and has to be 
searched for with a lens ” 

Accoiding to Vejdoi sky, jS, Jiempncht has 3 longer and as many 
shorter set® in between the longer in each bundle , these shorter 
set® are according to the figure about half the length of the 
longer, and alternate wnth them Lankester also shows bundles 
of up to 9 set®, though no regular alternation in length is visible 
in bis figure 

The animal is very hai dy m unfavourable conditions I have 
used this species in a discussion on the oiigin of the vascular 
system (73), and have given a description of the vessels, of the 
ascending ciliary movement in the intestine, of the antiperistaltic 
contractions of the gut, and of the i elation ot the contractions of 
the dorsal vessel to those of the gut 

The specific name winch I now assign to this form comnietno- 
rates my foimer colleague in the Biological Depaitment of the 
Gov ernment College, Lahore, Professoi S. E. Kashyap 
Dtshthiiiion Lahore, in standing water 

3 iSIolosojaa vinde Suph 

1907 JEolosoma sp , Stephenson, Rec Ind Mus i, p 233, text- 
tip l,pl viUjhgs 1-4 

1918 jSolo’ioma vnitU, Stephenson, Tr Roy Soc Edm iliv, 
pp 743,751 

Length (living) 3-8 mm Segments fiom 10 upw ards, accord- 
ing to length of chain, «=7oi 8 Prostonuum rounded, wider 
than the follow'ing segments Setie 2-6 in bundle, capillary, 
straight, of varying length, on the average equal m length to the 
diameter of the body, the longer of a bundle sometimes alternating 
with the shorter Oil-glohules pure gieen, or yellow jsh or 
brow nish gi een Nepliridin begin behind the first setnl bundle, 
to tbe number ot six oi seven pans in a single animal Ceiebral 
ganglion transversely oval, ox with a pair of lounded posterior 
cornua 

Jtemmls In the original description I suggested the identity 
of tins iorm vv ith ^ headlet/i Bedd , but \v*thdi evv the suggestion 
subsequently The points of importance are, how ev er, not quite 
those which I then brought forward The piincipal is the nnmbei 
of segments , Beddard does not state what this is in the original 
account ot ^ Jieadleyi (109), but from Ins drawing it is 16 in an 
animal w Inch still show s no sign of a budding zone , ^ tantfe 
vould show a budding zone before it reached this si/e The 
numbei of nephridia is correspondingly larger in ^ liettdietft 
(10 pairs are shown) In JE, headleyt n is piohably about 11, 
though we have no exact information 
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Beddaid m JE heaiUeyt found colourless oil-bodies in addition 
to the gieeii oilcliops There are no such bodies in the present 
ioim, though I tounil “sinallei, less defined, somewhat retractile 
pai tides ot a veiy faint blue coloui, so faint as to be almost 
colomless ” 

I investigated the vasculai system and its relations to the 
alimentary canal in this species in the same way as tor 
hasliyapr (72) 

Dish ittuUon Lahoie, in standing watei. 

Species dubia uEdosomatidai urn 

^olosoma teinarium ScJnnaida 

ISGI uTiolosoma tonmunn, Schmaida, Neue "wiibell Tliiere. i, 2, 
p 10, pi 17, li" l.)j 

1 89,5 Atolosoma tei nai lum, Beddard, Monog p 182 

1900 JPlmi opJileps tei itai ta, Micliaelsen, Tier x, p 16 

Ijength 2 5 mm , diametei 0 5 turn Coloui yellowish giey 
No oiltUops 111 integument Piosfomimn lounded, as broad as 
the following segments Setm capillaiy, straight, 3 per bundle, 
shoitm than the diametei oE the body , 10 seta-beaiing segments 

Galle, Ceylon , in standing w ater 


Familv NAIDIDiE. 

Small aquatic woiius, seldom exceeding an mob in length# 
Setm usually in foui bundles per segment, two doisal and two 
ventral, dorsal bundles sometimes wanting , immbei of setae per 
bundle intletetniin.ite , veiitial bundles without him -setae, com- 
posed as a lule oi bifid crotchets only, dorsal bundles of i aiding 
loinposition, ban -setae anil single- or double-pointed needles 
being the commonest types Septa usually w'ell marked No 
muscular girzard Tiansierse losculai coinmissuies piesent. 
Oeiebial ganglion sepaiate trom the integument Testes in v, 
seldom m vii , ovaries in vi, seldom m viii , spennathecae in testis 
segment Male deferent appaiatus well differentiated, ivith 
atrium and male pore m vi (oi where testes aie in vii, atrium 
and male pore in \iii) The tar more usual mode of lepiodnction 
18 the asexual, by fisuibn 

Disi) ihittion The family is of wi.rld-wide distiibution, and 
doubtless occiiis tbioughout India wherever ciiciimstanoes aie 
farouiable 

Tlie^oup is an exceptionally fascinating one to study if fresh 
matenaTi^ available The animals aie all small enough to allow 
of microscopic exanunation , they aie mostly lery transpaient- 
the Chcetogasteis partieulaily so — and all the organs (except the 
sexual oigans, v pt,st ) are visible without difficulty in the living 
specimen. 
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Piesencd inateiial, how e\er, offers many difficulties, and it is 
sometimes neeessnii to lelmquish t!ie desciiptioii oi eNen the 
idt*ntificanon of spiiit spsciiiiens, in an\ case tlie e\ainination is 
ceitain to lie tedious and tiying to the eves This is due to the 
fact that the most impoitunt chaiacteis aie usualh the setae 
These cannot be accuiately obseiied unless they he flar, and 
unfortunately the method ot flattening described m the Intio- 
duction is not applicable to pieseiied inateiial In addition, the 
setsB of piesened specimens cm sc.ii cel}' he seen if the exaimiir- 
tion IS made in ghoenne, because ot the comparative opacity ot 
the animal while if the e\animation is made in bals.im, the hue 
details on which so much depends aie inxisible, owing to the 
letractiie imhces of «et»e-and balsam being iieiilv idpnti(.al 

It IS quite ceitain that a large nmnbei of Naididas lemaiii to be 
desciibed from the Indian region 'rhe\ are not easih gathered 
b} collectors , the} are difficult to see in the mud or on the weeds 
w'hei e they hr e, and unless the collectoi makes these woims a 
special object tber will escape him In anr case, the oiih really 
satisfactoi} way of working at them is to obtain fiesb material, 
best done by bringing a quantity ot the weeds, mud, or debris lor 
leisurely and evbaustrre examination in tiie laboiatoiv and Hus 
means that ouly those localities m the immediate neighbouihood 
ot a competent imciosoopist can be thoioiighly exploied 

The student who devote^ himselt to this group is therefore 
certain to leap a iich hanest ot inteiesting forms , for example. 
Lahoic is probably an ex.ceptionaUv uufaroiu<ible place for the 
"NaididoB, ret 15 tonus, 7 ot them nerv, hare been recorded, and 
the list IS doubtless not ret complete Tins contrasts w itii the 
list of L.^ioie cxirthwoiiiis — six species only, all ot tlieiii rr ell- 
known and rr ideh -distributed forms 

At the same tune it is not to be expected that the aquatic 
xroims will rield the same iiiteiest liom a zoogeogi apliical point 
ot new as the eailliwoinis , most Indian geiieia, rnd maiir species 
eren, ate coinnioir to India and Europe — intleed, a iiuiiiber oi 
genera and '•penes are probabh cosinopolitnii For this reason 
also it IS iiecessai} to be cautious in desciibing new species , it is 
not safe to do tins until descriptions of all the species of the par- 
ticulni genus from whaler er pait of tire world hare been com- 
pared, access to a considerable hteiatuie is llic*ietoie essential 
Xo oppoitnmtr should be lo-it ot securing sexii.il iiuhriduals 
The sexual appnial us is still not known le the majoiity ol the 
N.udida>, including some rrbole geiieia, rrlieii it becomes moie 
iullr known it mil doubtless be ot gieil use in the discnimnation 
of species (which depends at pieseiit to an undesiiablv large 
extent on the Bet.il cliaracteis), as xvell as iii deteim.nuig the intei- 
lelntionships of the serenal geireia If se\ual specimens aie 
obtained, tl»e} should be lived loi histologic il ex iinin itioir — some 
.it any rate betoie undei taking an} exaimii'tion under the micro- 
scope, in oidei to obriate possible death or injarr 'J’lie method 
of longitudinal sections is the most B.itisfactoi v , it is practically 
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animals in the fresh condition, as the opaque clitellum coveis 
over the genital region, and the vaiious organs aie therefore 
(except m the genus Ghcetogastei ) not individually visible 

The time of appeaiaiice of the sexual oigans would also be 
interesting In Lahore most or all of the species which have been 
found sexual have developed the organs in the spring of the year, 
or at the commencement ot the hot ueather, the hot u eather is 
the unfavouiable time foi fieshviatei foims in the Punjab, and it 
seems possible that the ova in the cocoons aie bettei adapted 
to suriive it than the animals themsehes In Agia (United 
Provinces) the autumn appeals to be the moie usual time 
(Meliia, 94) According to Piguet (133) theie is no veiv gieat 
legulaiitv about the time when the Swiss Naididoe become sexual. 

A general diagram of the aiiangeinent of tlie sexual organs is 
given in te\t-fig 8, and will assist the coinpielieiision of the 
generic and specihc descriptions 



Fig 8 — ^Diagram of aesuil organs of one of the 'Jf.iidid'e at atrium , 
cl, chttlluin , mor , sperm morule in spetin-Biic, a, ovar 3 , 
of ,o^ iPian funnel , os ovisac , ov , iUi otuui , '•pih , spermatlieca , 
S', speiiu-sac, f , testis , c rf , vis deleieiis , 5/6 6/7, the corre- 
sponding soptu , 1, 11, III, etc , the seieial segments 

CejyJiah-zation ^n the Nmdulce — An interesting feature of the 
family is the tieqiient occuiience ot cephalization — the differen- 
tiation of seveial segments at the anteiior end ot the body to 
foim a “ head ” Stiictlv, the phenomenon occiiis thiougliout the 
Oligoclimta, since, in all, the fiist segment diSeis from the lest in 
not possessing setse , but as a rule the condition is earned 
fuitliei in the jNaiditlai, not only the fiist, but also seveial more 
ot the anteiior segments being diffeientiated fiom those which 
follow This IS inainlv show n in the absence of dorsal setse , 
otten also in a diffeience between the ventral set® of the anterior 
segments and those behind , and sometimes by diffeiences of 
pigmentation 

I ha\ e endeavoui ed to bung this condition into lelation with 
the mode of asexual reproduction which clmiacteiizes the family 
(68) It 18 usual to hud that the cephah/ed segments are those 
which liave been pioduced in the buddms zone This is not 
univeisal liowevei , it is not the case iii Ncodtiim and Pristina, 
where seven segments at the anterior end are pioduced in the 
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budding zone, but cepbnlization is limited to the first In the 
iiiajontj ot cases the rule holds — fa\e segments aio pioduced 
in the budding zone, and file are cephalized 

The development of this condition has been somewhat as 
follows — In the piimitive condition there was no zone ot bud- 
ding — the animals broke in two, and the poateiior piodnced a new 
ill St segment and prostoinium after sepuiation This soon gai e 
place to a stage in which the new prostomium and fiist segment 
ireie pioduced befoie division, Bi ancktocbihis sempen jllustiates 
this condition In the next stage a lew more new segments 
behind the first aie produced, q/Vei sepaiation, the >oungei ot 
these being posteiior, the tmnibei mav vaiy, as in anclitodi ilus 
menom, where it has not appaientlv become fixed, peibaps the 
degiee to which tliese neiv segments .tie finally developed also 
laiies 111 B meitom The next stage is the loiniation ot these 
segments in the budding zone before sepaiation, and the fixing ot 
then uumbei , the niimbei has become fixed in Statnna^ but 
appaicntly they aie not always foimed befoie sepaiation (Stephen- 
son, 55), in othei genera, howerei, the full iiumbei ot new 
segments is piesent befote detachinent These segments are at 
this «-tnge five in nuinbei, and difi;et iiom the lest in being less 
completely developed — they want the dorsal selaa (itViis, Btanchio- 
o’j this hoi Unsts) A subsequent stage is that shown by some Be) os, 
W’heie the nuiiibei of new segments is five, but the most posteiioi 
of these develops doisal setaj, and vential seiro of the type of those 
behind (so soraelimes B Jmiensts) Fiinvllv, in Fntiina and Aat- 
ditim, theie is an inciease ot the new segments to seven, all ot which 
(except the fiist) aie completely developed, with doisal setm. 

Two points must be iuithei mentioned The iiist is that this 
pioeess of cephali/atioii has taken place moie than once lu the 
family, we can see it at woik in Bi andnoth ihis, where B sempeii 
shows an eaily stage, menont a latei, and B Imtenns a still 
lat ei 111 Bai anats, if Michaelsen is i ight in uniting the i arious 
species in the one genus, W'e lime apiiaiently again a number ol 
stages, evidenced by the laiviiig degiees ot completeness «1 
development of the budded segments Aais, again, is not closelj 
related to Bi aneJnadt ilua, yet the same stage has been lenched in 
JVats as in B hoiteims 

The second is tlie lelatioii of the budding zone to the position 
ol tlie genital organs In the familv generallv these aie situated 
in the fihli and sixth segments, and five segments me pioduced 
in the budding rone In Pustxna the geiiit'il segments aie the 
seventh and eiglilli, and seven segments nie pioduced in the 
budding zone Theie seems to be some coiineetiun, but wliat its 
natnie is is not vo e.isv to deteinnne The testes and speiina- 
Ihecm aie foiined 111 the last segment which is denied fioin the 
budding zone, il the budding /one pioduced oulj foiii segments, 
we micht say that the new segments’' weie foi some leason 
incapable of developing sexual cells and oigans, but, as it is, this 
-will not do The position of the genital oigaus difieis in the 
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several families of Oligocliceta, w liile the pheuomona of the budding 
7 one is confined to the Naididm and ^olosoma , the diffeiences in 
the position of the gonads cannot therefoie in geueial be depen- 
dent on tlie occurience and extent ot a budding zone Hence if 
111 the IsaulidaB there is anv connection between the position of the 
oigtuis and the extent ot the budding /one, it is piobably in the 
level se sense — the extent of the budding /one is dependent on 
the position ot Ihe genital oigans 

The Indian Naididie ha\e been the object of study (Stephen- 
son, 72) in relation to infestnial lespii.ition , almost all take 
in -natei b^ the anus, and pass it toiwaid bv means of an 
ascending cili.li V action which is aided by antipeiistaltic inove- 
inents of the alimeiitaiv Wtill itself The same phenomena occui 
also 111 the Tuhifiuda?, hut to a imicli mote limited extent , they 
aie coiiimoii m the Polvchana Poi the theoietical conclusions 
draiMi fiom these plienoniciia the oiigin.il may be consulted. 


1 

3 

3 


4 

■5 


6 

7 

8 


A'(i/ to the Iiuhunf/eneia of Naulidce 


No doisrd seta: 

Dois.il setc 'Dibsenl 
(till processes pieseiit 
No gill pioce^ses 

Gill pioif‘‘se‘.doiao-liteial , 111 nnteiioi pint 
ot body 

Gill piou'sses ^^lthlll a biniichial tossi .it 
till nnul extiemit; 

In .iddilion to gill- a pan ol tiliioim palps 
pieseiit 

No palps in addition to the gi'ls 
])oi<tal -et.e btam iii seirinciit n 
IJoisal set.c begin iii v oi m 
IJ oisal -etc begin in \u-x\, oi e\en tiuihei 
b.ick 

Pio-toiiniini jiiolongi-d into a loim pioboscis 
Pio-toniium slieit 

Pro'-toniiiini piolonged into a long pioboscis 
Piostomium sboit 

IBodi loieied \Mtb foieigu pni tides, /ones 
of sensoi v papillae pie-eiit 
No sheath of loieign pai tides or sensoi y 
pnpillai 


L'li 1 lo&ASTi n 
o 

.5 

5 

lln vNciiionniLUS 
4 

Atiopiioncs 
111 uo 
0 

7 

Il.rMONAlB 
PlllsTINA 
Naidicw 
StXI AIIIA 
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&LXVrVA 

N VIS 


I Genus CH^ TOG ASTER K B»e\ 

Sin.all noiiiis, at most lo mm long, usnalh f.iirly stout, trans- 
p.uent and colouiless, or nhitisb Pi ostoniium absent or very 
bhoit, iiieiely a lounded tiiangiilai piojection ot the first segment 
above the moath !Xo<doisal setae, vential setae absent from 
segments iii-v Pbaiviix laige and vvide, oesophagus short, at 
most as long as thephaivnx One pan of tiansveise commissural 
vessels Vential nerve coid extensivelj' pei iorated in its anterior 
poitioD, vvheie tlieie aie no distinct ganglia Testes and ovaiies 
(tvhen ])re-ent as distinct organs) in v and vi respectiv^ely, 
&]ieimathecae m v Mostly carnivorous, sometimes vegetable 
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I'oi 1 geneial it count of the genus the inonoci sphs of Tejcloisky 
(138)uiid Jiiildnul (31) >110 UM*tid I’oi leinaiks on the Indmti 
bpeues ot tlie gtmis>,fcee btephenson (53, p 2-i7) 

The genus octiipiis in is<ilat<d position in the faniil\, from 
which It w.is -.ipnatfd h\ A'ejdo\sk\ (138) ns a distinct tniinlA ^ 
but liter iiitliois liaie not tolloned Inin Ttm woiins aie iiiiine- 
dinti h lecogni/able b\ then ti nispnieiic), ibsence of dorsal 
setiu, .ind nb^cnce ot veiiti.il set® on segments in-\ The alimen- 
tai} (anal i-, iiuirc dineieiitmiid than iisuni in the iieshwatei 
OligochaJta , tlif luge haiiel-hke phaijiis. is succeeded by .t. 
iiarion a'sophagus, and this b\ *i dilntition which I ha\e called 
the ciop, a second dilatation lollows, the stomach, and finnll} 
the intestine The anueboid sluipe ot the cells lining the ciop 
somctiuies gnc's the idea that in this poiliuii ot the alinient.ur 
canal nitiacellul'ii digestion inaj take place (btephenson, C sjmn- 
qillo and V haufulensts, 61 88 93) 

'J he absiiici ot asctiuiing ciliaii nition and antipeiislnlsis 
in the inti "line (both ot winch aie common leitnies in the 
Naidul^c), Ihe lerluction ot the nsmlai si stun, the .ibsence ot 
complete dissepiments ind consequently ot spei m-*-pc s and oiisncs, 
the gcueialli cat lui enuus ii ibit, the thinness ol the bodj -\i all and 
consequent ti iiispaicnci , and the soinetiines pansitic ox semi- 
paiasitic mode ol life, li ne led me to aigue that the whole genua 
lias toimeih paiasitic, iiid tiiat some immbeis baic xetuiued toa 
tree* liMiig existence (72) 

Tlieie aio petuliai aiipeuances in the ceiebnl ganglion of a 
nunibet of species, gianulai, lefiactile, oi pigmented particles oi 
masses aie piesent, the signihcante of winch has not been 
elucidated, tbei may icpiesent r degenerate sense organ Poi 
an emimeiaiion of these, rf Stephenson (53 and 61 ) 

Diitufiuiion Punjab (Lahoie , Guidaspur Dist), Peng,il 
(Calcutta), United Pioiiiices (Agra), Buiiiia (L Inle), N W 
Piontici Pioinice, Westein (^hats, W liiinalaias (^aiiii Till) 
The majoiitv ot Indian species axe paiasxtic on and in fiesliwatei 
snails and sponge s 

The gcinis his piobnblr a woild-wide distiibntion , and baling 
regaid to the me ms ol spi ending ot txesliiiater Ohgocbsptes, it is 
not snipiisiiig to find some Euiopean spetiea in the Indian aiea 
The occuiieiice of C (omandaJei in Burma ’s intei esting, since 
the worm was oiiginalli described fioin Japan, and the fauna of 
Tj Inle, its Buimcse station, shows Par Eastern affinities 


1 

2 

S 

4 
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J\etf to the Tmhan species cj/* Cliietogaster 


Set's 8 01 ludic 111 bundle 
&et,e 7 Ol tell el 111 bundle 
St tee 11-17 in hiitullc 
Seta! 8-12 in bundle 
langib moic linn 2 mm 
lamgth It*'-' than 2 nmi 
G'Jsophngtis inodernteli long 
Q3«op!maus slioi t or leii shoit 
Gninular mass in cerebral ganglion 
No sucli mass in cerebral ganglion . 


2 

3 

C benffahnsii 
C limntci 
C onentalis 

4 

C langt 

5 

C tpongtVfc 
C atinandalct. 
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1 Chsatogaster annaadalei Sttph 

1918 CheBtogastei annandalei, Stephenson, Bee Ind Mas ziv, 
p 9 

1917 Chcetogasler annandalei, Stephenson, Mem As Sec Bengal, 

pp 85, 88 

Small, a single individual (pioserved) 0 44 mm. long, a chain of 
two 0 66-0 89 Him , diameter 0 13-0 175 mm , n=10 or 11 
Prostomium well maiked, bluntly triangular, a constriction behind 
the second segment Setae of ii 70-90 g. in length, 4 or 5 in the 
bundle , those of othei segments 50-60 g. long, 3 or 2 per bundle , 
all double-pronged, prongs very fine, the outer longer and more 
cui red , nodulus markedly proximal CBsophagus short No 
refractile body in cerebial ganglion 

Remains The species was originally described from Japan, 
where it was found in a sponge 

DistribiLtion Lake Inle, S Shan States, Burma , in a sponge, 
Ephydatia fluviaiths 

2 Chsetogaster bengalensis Annand 

1905 Chestogaster bengalensis, Annandale, Journ & Froc As Soc 
Bengal, i, p 117, text-fig , pi m, fags 1-4 

1907 Cheetoqastei bengalensis, Stephenson, Bee Ind Mus i, 
p 248 

1918 Chceiogastei bengalensis, Stephenson, Bee Ind Mus xiv, 

p 10 

1920 Chcetogastei bengalensis, Stephenson, Mem Ind Mus vii, 
p 195 

Length at least 10 mm when fully extended , in the preserved 
condition an animal which is prepaiing to divide measures 1 8 mm 
01 more, the fiist induidual being 1 or 1 2 mm , diameter up to 
0 38 mm , 7i = 10 or 11 Setae in bundles of 15-17, implanted in 
semicircles , in ii they are 85-120 g. long, the mam poi tion of the 
shaft stiaight, the jirongs almost equal in length and thickness, 
or the proximal prong slighth thicker at the base , position of 
nodulus vanes from middle of shaft to franklv distal In the 
other segments set® shorter, 60-70 g long, 17gia thickness, 
shaft here also stiaight foi the greater pait of its length, distal end 
hooked, proximal pait gentlj cuived, no legulai diffeience between 
the prongs , noduliib vanes m position, trom the middle to 
distinctly distal Prostomium pi actically absent , mouth a large 
ciiculai oiifice, lentro-teiminal, looking obliqueli foiward and 
dow’iiward CEsopliagus shoit but distinct Crop with a lajei of 
chlongogen cells on its suiFace, like pamig-stones, with slight 
interials between them, .i iing ot elongated cells inteinallj at 
the entrance to the crop, hanging backw aid into the ci op, perhaps 
amoeboid A granular opaque mass in the cerebitil ganglion 

Remarks The species is commensal on seieral species of walei- 
snails — Inmncea gedrosiana vai rectiJabi um, acuminata, chlanu/s, 
etc , and also in the sponges Ejdiydaita Jluviatihs and Spongdla 
> cartel i — 


E 
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DustrAvXion Calcutta; Lake Inle, Burma, Peshawar and 
Nowshera, NW Frontier Province, Q-urdaspur Bist., Punjab ; 
Satara, W. Q-hats Outside India recorded from Seistan, E Persia. 

3 Chestogaster laugi Bretscher 

1907 Ch<stoga$ter puryaheMts, Stephenson, Bee Ind Mus i, 
p 133, pi T, figs 1-11 

1916 CntBtoqatter punjabensis, Steplienson, Tr Boy Soc Edin i, 
pp 740, 744 

1920 C^togaster punjahensu, Mehra, P Z S p 467. 


1920 CJuBtogaetet punjabenats, Stephenson, Mem. Ind Mus vii, 
p 198 

Length 1-2 mm , segments 8-21 , tt=s8 or 9 Transparent. 
Prostomium short and blunt , head with a rather bulbous appear- 
ance, the pharyngeal region being rather sv^ollen, the rest of the 
animal of uniform diameter, slender Setse 5-7 per bundle, in 
length equal to two-thirds of diameter of body in moderate exten- 
sion , distal prong of the forked end longer than the proximal. 
(Esophagus in segment in, of moderate length, half as long as 
pharynx One pair of lateral commissures in in First nephn- 
dmm in vu Cerebral ganglion with refractile body. 

EemarJa 1 noted on one occasion the presence of a few small 
setae in segment m, — an ancestral reminiscence 

After examining British specimens of what are undoubtedly 
O Zan^ lu the Imng condition, I recognize the identity of my 
O, jmngabensis with it 

BtsirtbuUon Lahore , free liring A common European form , 
recorded also from Seistan, E Persia 

4 (Ihsatog^ster limnai K. Baer. 

1909 Cheetogaater Umneet, Micbaelsen, Mem Ind Mus i, p 181 
1918 Cheelogaatei Ivmncei i’, Stephenson, Bee Ind Mne xiw, p 9 
1920 C/uetoyoster ZtiRn<ei, Stephenson, Mem Ind Mus Tii, p 195. 

1884 Chatogatier limnat, Vejdovslqr, Monog p 86, pi ti, 
figs 16-18 

Length of a single indiyidual up to 2 mm , of chams up to 

5 mm Whitish in life, much less transparent than other species 
of the genus. Prostomium forming at most a feeble and indistinct 
projection. Setae 8-12 per bundle, those of u somewhat longer 
than the rest, terminal prongs almost equal and parallel 
(Esophagus very short, scarcely distinct Ciontractile vascular 
commissures of the cesopbageal region dilated as hearts. 

Remarks Michaelsen’s definition of this genus in the ‘ Snss- 
wasserfauna Deutschiands ’ (124) is wider than that given above. 
He there allows a very great variation in the number and size of 
the seise, “the extremes being, on tbe one hand, 14-20, those 
of 11 ca 118 p. long, and the rest ca 79 /t, and on the other hand 
8-8 in bundle, length of those of ii 69 /i, of the rest ca. 50 p. ” 
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The definition would almost include O hengalensis In the 
Tierreich volume the same author gives the number o£ setoe per 
bundle as 8-12, as I have done above 

The identification of the worms which I examined from the Inle 
Lake remains doubtful, even after a comparison with an actual 
specimen of C hmncBi from Euiope The woims I examined 
were m a tube with C annandalex, and were taken from the 
sponge Ejthgdaha Jluviatilis The species has not pieviously been 
recorded from a sponge 

Piguet (.134) remarks that the much inferior transparency of 
this worm is due to its mode of life — parasitic on, oi in the 
respiratorv chambei of, fiesh water Molluscs 

DtstnhxUxon l^aini Tal, W Himalayas (Dr Annandale informs 
me that these specimens were found on a Limncaa ) , ’ Inle Lake, 
Buima (on EpTiydatia fluviatihs) Tins is a widely distributed 
European species, commensal on or paiasitic in freshwater snails 

5. Ghstogaster onentalis Steph 

1907 Chtstogaster pellucidus, Stephenson, Rec Ind Mus i, p 237, 
lext-hgs 2-6, pis ix-\, hM 1, 3-10 

1010 CkeEtogastei oi lentalis, Stevenson, Rec Ind Mus v, p 68, 
text-fig 4, pi viii, figs 3-4 

1913 Chatogaslei onentalis^ Stephenson, Tr Roy Soc Edin 
xlix, pp 740, 744, 764 

1920 Chatoqastei orientahs, Mehra, P Z S p 467 

1922 Chatoqastei ot lentalis, Stephenson, P Z S p 109, text- 
figs 1-6 

1009 Chatogaster mienta^ia, Stephenson, Rec Ind Mus iii, 
p 107 

Length of a chain 5-10 mm or more , segments II upwards , 
ns=8 Transparent Frostominm vestigial, the mouth reaching 
to the tip of the snout Setae 6-7 per bundle in ii, 2-5 in the 
remaining segments , double-pronged, the distal prong being the 
longeijboth equally thick at the base , setae of ii 0 14 mm long, of 
other segments about 0 11 mm QSsophagus short, lu iii Eirst 
nephridium in mi Cerebral ganglion contains a dark granular 
mass No definite gonads, sexual cells produced by proliferation 
of peritoneal epithelium in various parts of the body , no sperm- 
sacs or ovisacs, male funnel m v, vas deferens ilating to an 
oval atrium in \ i , clitellum ^v-^vu=2 Penial setae (text-fig 9) 
shorter, stouter and fewer (3 per bundle) than the noi mal, with 
a single point, quite blunt , uodulus veiy large, near distal end 

Reniai hs The species is carnivorous, devouring small Oi ustacea, 
Eotifers, small Nematodes, Oiliates such as JParamoEcmm, and 
other small ivorms , they will attempt to swallow animals much 
largpr than themselves, e g , a dead fly 

I have desciibed the vascular system and its relation to the gut 
m this species in some detail (72), and also the peculiar mode of 
origin of the sexual cells (98) 

Distrihution Lahore, free living , also recorded from Tibet 

£ 2 
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Fig 9 
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JhsU liuiton Calcutta, m Sjoonpilla earUn and S deciinens, and 
on PlumateUa repens var. emarginata , Khandala, W Ghats, in 
SpongtlJa cratej ifonms 

Chsetogaster sp 

1906 Chatogastet sp , Annnndiile, .Toiiin & Froc As Soo Bengal, 

11 , p 189, text-fig 1 B 

1907 CTuetogaster sp , Stephenson, Rec Ind Mus i, p 248 

Length 2-3 mm , n = 8 or9 Anterior end somewhat tiun- 
cated Setteiarranged in semicircles, as in C bengalensis Buccal 
cavity deep, pharynx short, oesophagus short i'lrst nephi idium 
in 1 11 , larger than the rest Cerebral ganglion contains a densely 
pigmented mass eye) 

A sjaecies tnqinrenda The food consists, in part at least, of 
Frotoroa which are abundant on the surface of the zoarium of the 
Polyzoon on which it was found The eyespot is probably 
couiparable with the refractile bodies in the cerebral ganglion in 
some other species , these bodies may originally hn\ e been eves, 
and may have lost their pigment and become vestigial since the 
genus took to a parasitic or commensal life in the cavities of other 
animals 

Calcutta ; on the surface of Flumatella rejpens vai emarginata 

2 Genus NAIS MuU , em Vejd 

Prostomium well de\ eloped, simple, rounded Hindei end 
simple Dorsal setm beginning in vi, with moderately long haii 
setm, at most twice as long as the diameter of the bodvT'not 
specially elongated in any segment , and needles, with simple or 
bifid or rarely ctenate point Ventral bundles of double-pionged 
crotchets, those of n-v almost always longer and thinner than 
the rest Clitellum including segments v— vii Testes in v, 
ovaries in vi, male funnel on anterior face of 5/6, las deferens 
leading to a dilated atrium in vi, male pores in\i, sperm-sac 
formed from septum 5/6, ovisac from 6/7, both single, the sperm- 
sac extending back wnthin the ovisac; female funnels in hinder 
part of VI 8permathec(e in v, consisting of ampulla and muscular 
duct Penial setie near male aperture, 2-5 in bundle 

This IS perhaps the most numerous genus of the familv and 
■will no doubt be found in most parts of India when the fresh- 
water fauna has been more completely investigated 

The discrimination of species rests mainly on the characters of 
the setss, and in any description it is therefore necessary to 
examine these wnth the gieatest care, the chief points to which 
attention should be directed are mentioned in the Introduction, 
and may be seen in the following diagnoses , especial importance 
attaches to the dorsal needles, the points of which should be 
examined with the oil immersion lens The position of the 
nodulns seems in some species to vary in the several setoe of the 
same ventral bundle according to a, definite rule (Stephenson, IT). 
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Dtslnbnttoii JT-'W Proutier Province (Peshawar), Punjab 
(Lahore, Kasauli), United Provinces (Agra, Lucknow), Bihai 
(Sirsiah), Calcutta and environs, Bombay, W G-bats (£!bau> 
dab), Central India (Gwalior), Cential Provinces (Saugor, 
Pachmarhi) , Barkuda 1. , Travancore (Bheemanagar) , Ceylon 
(Sandy) Doubtless the genus exists throughout India 
A common European genus 


Kty io Hit Indian specui o/Nais 

1 Ejes present 3 

Eye< absent 4 

2 Dorsal needles 2-4 in bundle, single-pomt'-d K obtim 

Dorsal needles 1-2 in bundle, double-pointed S 

S Prongs of donal needles comparstivel} long, of 
about equal length, set at an acute angle to- 


each otbei 
Prongs short, inconspicuous 

4 Doisal needles pectinate 
Dorsal needles uouble-pionged 
6 Stomach present, prongs of dorsal needles short 


Uo stomach, prongs of doisal needles fauly 
ebvioua ^ 

6 Segments of the single animal few, about 13 
Segments of the single anunal compaiativelr 

numetons, about 30 or more 

7 Inner (proximal) prong of dorsal needles the 

longer 

Prongs of dorsal needles equal lu length 

Outer (distal) prong of doisal usedles the longer 

8 Outer (distal) prong of antenor venttal needles 

(segments ii-v) nearly twice as long os the 
proximal , , 

Outer (distal) prong of anterior ventral needles 
only slijditly longer than the proximal 


N eltngmt 
N eommians var 
pimjaientu 
N pecimala 
5 

S' cammitnu var 
faea 


S imensit 

7 

S parajuaymn 
S pmayuayemu 
Ht ajualu 

8 


S patagmyenm 
sar bmlttdemii 

S yaahormtu 


Carter (3) descnbed a form which ha colled Sait fam from 
Bombay This is included by A G Bourne (19) in a systematic 
account of the ITaididss Micbaelsen omits it altogether from bis 
lists of Indian Ohgochmta (54, 58), though be bad previously 
included it doubtfully under S yostnm m the Tierreich volume (38) 
The particulars given by Carter do not permit the identification of 
the worm , it cannot, however, be S yonum, which has bifid needles 
in the dorsal bundles, since S Jvtca has only capillsuy sets there 
Schmarda (3) descnbed a Sm eaudata, which is thought by 
Michaeben (38) to be possibly a Sm Sdimarda however 
recognizes Sm as a separate genus, with gills, and would hare 
referred his worm to it bad there been anything to remind him of 
it Saw eaxdata is probably n Saw with a small rapidly formed 
and narrow, newly budded tail. It was found at Eandy inOeylon 
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I Nais communis Piguet 

1906 Jfiais commtints, Piguet, Ear Suisse Zool xiv, p 247, pi x, 
fig 9, pi ■?!, figs 14-17 and 19, pi xu, fig 11 

a Tar punjabeusis StepJi 

1909 Nats vat lahiJts ^ ar Stephenson, Mem Ind Mus 

1 , p 255, text-figs 1-3, pis xv-sxu, figs 1-21 

1909 I^ats communis rar punjabensis, Piguet, Rev Suisse Zool 

xvii, p 198, text-fig 

1910 Kats vanabiUs i ar putijah^sts, Stephenson, Reo Ind Mus 

t, p 66, pi Till, figs 1-2 

1910 Nats communis var punjabensis, Stephenson, Eec Ind Mus 
V, pp 237, 239, 240, pi xi,figs 2,4 
1913 Nats communis vai punjabensis, Stephenson, Tr Roy Soc 
Edin xhx, pp 737, 744, 768 

1915 Nats communis xar punjabensis, Stephenson, Tr Roy Soc 
Edm 1, p 786 ^ 

1918 Nait communis vat punjabensis, Stephenson, Rec Ind Mus 
XIV, p 12 

1920 Nats communis var puiyabensis, Stephenson, Mem Ind 
Mus vii, p 196 

1920 Nais communis var punjabensis, Mehta, P Z S p 467 



a 

punjabensis, a, ventral seta of an anterior 
bundle , 6, ventral seta of a posterior bundle , c, dorsal needle. 

Length ^14 mm , average length of a single individual 5-6 mm 
^lour light grey, ■with irregular light brotra pigmentation over 
the most anterior segments Segments 18-32, often about 26 ; 
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n=: 14-16 Eyes present. Prostommm short, rounded Yentral 
setffl usually 8^ in a bundle, extremes being 2-7 , those of ix-v 
(text-6g 11, a) in length 86-95 ft, the distal prong one and a half 
times as long and half to two-thirds as thick at the base as the 
proximal, shaft thmner and less curved than m the more postenor 
bundles, nodulus proximal (usually onlv slightly so) , setee of the 
remaining segments (tezt-% 1 1, h) 70-80 ft long, or more m extreme 
cases, moderately stout, more curved than the anterior ones, distal 
prong slightly longer than the proximal and about half ns thick at 
the base, nodulus £stnl Dorsal bundles of 1-2 hair setse and 1-2 
needles, the length of the hairs at most equal to the diameter of the 
body , needles (text-fig 11, e) average about 60 ft m length, are 
slightly sickleshaped, with a finely forked distal end (the loiking 
may apparently rarely be absent), and an indefinite nodulus about 
one-third of the length from the distal end Body-cavity with 
many corpuscles, which may be of two kinds, white and brown 



12—Mucommtnt3lPiguetrur putijetiatsu , penial setic 

Stomach m vii or viii or vii and viii Cerebral ganglion deeply 
indented behind^ less deeply in front. Male funnel of fair size, 
turned backwards into the mouth of the sperm-sac , eotal part of 
VBs deferens covered by “ prostatio ” cells, atnum approximately 
e 3 aculatory duct short, opening into a slight depression 
of the surface Ovisac includes the sperm-sac Ampulla of 
spermatbeea at maturity a large thin-walled sac extending back 
1^0 vii, contained within cavity of sperm-sac , duct not marked 
off eternally, but lumen suddenly contracts te a fine tube with 
thick walls Chtellum v-vii Penial set® (text-fig 12) 90 p long, 
2-3 m bundle, stont, sbghtly bifid or with single blunt point 

MetnorTet The nomenclature of this form has given some httle 
difficulty. I at first named it N vanabtits var punjabenstg, on 
account of the similarity of the set® to those of vonitbtltt 
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Pjguefc , but an examination of the genital system by Piguet, and 
independently by myself, showed that the present form was 
closely allied to If commtims See the discussion in Piguet (56) 
The diflferences ot this var from the type form of the species 
are as follows — In the type form the whole body is yellowish red 
or pale brownish , the prostommm is fairly long, twice as long as 
broad at the base , all tbe vential setee hare a markedly longer 
distal prong , in the dorsal needles the forking is very easy to see 
(uhich IS not at all the case in the \nr. punjaiensis), and tbe 
prongs diverge almost at a right angle , the spermatfaeca does not 
appear (from the figure) to be contained in tbe sperm-sac in 
segment 1 1 , as it is in the pi esent form 
The thornlike projections on the dorsal hair sets described in 
tbe original account of the worm are, as suspected by Piguet, a 
crjTitogamic growth 

The worm has been found inhabiting tubes, probably abandoned 
by insect larvsa , specimens found by Annandale in Seistan 
were living in relatiielr long mucilaginous tubes, to which 
colonies of the Polyzoon Lophopodella had attached themselves 
1 ha\e used this form in an account of antiperistalsis and 
reversed ciliary action in aquatic Ohgocheetes, and have studied 
the lelations of the contraction of the dorsal vessel and of the gut 
to each other (72) The relations of tbe nodulus in the setse of 
the same bundle are explained m (77) ' 

Distribution Lahore, Peshawar, Kasaiili,W. Himalayas, Agra, 
Khandala, TV Ghats , Bbeemanagar, Travancore (in Spongtlla 
certen) Also in Seistan, E Persia 

The type form of the species has been found ns fai apnit as 
Patagonia and Switzerland 

b 1 ar csaca Steph 

1910 Ifats communis var c<7ca, Stepbcnson, Bee Ind Mus v, 
pp 236, 238, pi XI, fig 3 

1918 Nats communis var ceeca, Stephenson, Bee Ind Mus xiv, 

p 12 

Length about 2 mm , segments 24—27 Ho eyes Ventral 
setiE in bundles of two or thiee throughout , those of ii-v (text- 
fig 13, n) in length 80-94: p, distal prong with slight swelling at 
its base and hence somewhat clawlike, one and a quarter times as 
long and about two-thirds as thick as the proximal , from vi 
onw ards (text-fig 13, 6) 71-87 p long, distal prong about equal to 
proximal in length but only about half as thick at tbe base. Dorsal 
setae regularly one hair and one needle per bundle , the hair setee 
equal to about three-quarters of the diameter of the body (pre- 
served) , the needles (text-fig. 13, c) 63-58 p long, shaft straight 
or nearly so, prongs short, equal in length, one thicker than the 
other at the base 

DemarJes The specimens were found origmally along with others 
of If communis Ytir. pmyabensts, of whifch this is |really a variety — 
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a variety of a variety The essential point of difference is the 
absence of eyes As the specimens were taken from a sponge, it 
might seem possible to correlate the absence of eyes with the 
absence of light, but this latter would hardly be sufficiently 
marked to produce such an effect, and moreover specimens of the 



Fig 13 — Nats communis Piguet var cteea, a, vontrol seta Of an anterior 
bundle , b, rentral seta of a posterior bundle , o, dorsal needle 

more normal form, with eyes, were obtamed from the same sponge. 
So, too, in Sasauli the two forms occur together, but here both 
live freelj . 

Disinhuhon Bheemanagar, Tiavancore (in Spor^lla 6arten)\ 
ICasauh, "W Himalayas 

2 Nais elmgois Mull , btsi 

1909 Nats elmgtns, Michaelsen, Mem Ind Mus i, p 181 

1908 Nats ehnguts, Michaelsen, Jabrh Hntnh wish Anst xuc, 
p 176, fag 4 

1906 Nats ehnguts, Piguet, Rev Smsse Zool xiv, p 241, pL x, 
fig 8, si, figs 8-18, pi xii, fig 10, 

Length of chains 1 2-10 mm , of single animals 2|-8 mm 
Segments of a single animal 15^7 , ?i— 12 to 21 Colour a clear 
brown Frostomium sboit, roundly conical Eyes present 
Ventral bundles with 2-5 bifid crotchets, distal prong longer and 
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thmner than the proximal , all similar m form, but those of u-v 
a little longer than the rest, and with nodulns almost median, 
those of succeeding segments with nodulns distal Dorsal bundles 
with 2-3 almost straight needles, nodulus rather more than a 
quarter of the distance from the distal end, tip slightly cun ed, 
ending in two fine prongs, which diverge only slightly, both fairly 
long, the outer or distal slightly longer , and 2-5 fairly slifE hair 
setss, in length about equal to the diameter of the body, three 
times as long as the needles Gut gradually widening in vii 
Vascular commissures of i and ii mostly anastomosing, those of 
in-T mostly independent Male funnels turned bachw'ards into 
the neck of the sperm-sac , vas deferens covered with prostatic 
cells, atnum lounded, with thick and muscular walls Penial 
setsB 4-5 in number Sperm-sac contained within ovisac 
Ampulla of spermatheca thin-w ailed, duct one-third the length of 
ampulla, \vith thick walls and narrow lumen 

Remaiks Michaelsen records this species from Lahoie , these 
Lahore specimeus were sent by me to him , as I had never found 
this species in or near Lahore myself, I was inclined to believe 
that the specimens that actually reached Michaelsen were the 
ordinary Nais of Lahore — N communts var punjahens^s Dr 
Annandale kindly sent all the museum specimens labelled Nats 
ehnguis for me to examine , I found the specimens from X4ahore 
to be, as I supposed, N eommunw var punjabetuns, but tholse from 
Calcutta were iV ehiiffms , about those from Ah pur I om very 
doubtful The determination of Naididae from spirit material is 
full of pitfalls , and the older diagnosis of M ehnguts has been 
shown by Figuet (133) to cover at least three species — N ehnguis. 
If vanabihs, and If communis — all of which have double-pointed 
needles in the dorsal bundles 

RistnbuUon Calcutta, in Spongilla carien , ? Alipur, near 
Calcutta, from colonies of PlumaUUa emarginata. Widely spread 
in Europe 

3 Kais gwaliorensis Steph 

1920 Nais gwaliorensis, Stephenson, Mem. Ind Mus vii, p 198, 
pi IX, figs 3-4 

Length 2 7 mm , diameter 0 25 mm Segments 29 in the 
single animal Prostomium bluntly triangular. No eyes No 
stomachal dilatation Dorsal bundles usually of one hair and oue 
needle, sometimes two hmrs , the hair usually rather shorter than 
the diameter of the body , needles (text-fig 14, c) ca 45 p. long, 
bent at a very obtuse angle distal to the middle, the distal section 
being shghtly curved , length of distal section to that of proximal 
section 2 3 , tip bifid, angle between the prongs moderately 
wide, outer prong shghtly the longer. Ventral bundles behind 
segment v (text-fig 14, a) 4 or 5 in bundle, 45-53 p long and 
2 5 thick ; nodulus disttd , prongs equal in length, outer only 
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jbnlf or two-thirds as thick. as inner In segments n-v (text- 
fig 14, b) the shaft is thinnei and straighter, the nodulus at the 



Fig 14 — Iiiats gwahoretfiis Steph , a, ventral seta from a posterior segmeM , 
b, ventral seta Irom an anterior segment , c, dorsal needle X 1100 


middle or slightly proximal, the outer piong is slightly longer, 

. . thinner and moie hooked than the inner, 4 setie m a bundle, 
length 50-56 fi, thickness only 2 
^ Disinbutwn Gwalior, Cential India 

4 Haas ohtnsa ( Gerv ) 

1909 JVhis obtustt, Micliaelsen, Mem Ind Mus i, p ISI 

1906 Nnis obtusa, Piguet, Rev Suisse Zool xiv, p 234, pi x, 
figs 2-4, pi xi, tg 6, pi Ml, fig 8 

Length of chains 31-6 mm , of single mduiduals 3-5 mm 
Segments of a single animal 25-33 Coloiu of the antenoi part 
vellow to biownish yellow Piostomiuni faiilr 
present Vential setm 2-5 pei bundle, those of n-v slendei , with 
rather longei and finci distal prong and nodulus pioxiinal , those 
of the following segments shorter, about three-quaiteis as long M 
the former, thicker, more cun ed, prongs about equal in length 
but the proximal about three times as thick as the distal, nodulus 
distil Dorsal hiindles with 2-4 single-pointed needles with 
nodulus slightly distal, and 1-3 stiff hair seta about t'vice as long 
as the needles No vascular commissures in segment i , those ot 
11-111 usually with a common ongin from the 
of IV and V independent Male tunnel large, vas defe^ 
with prostatio ceUs, atnnm globular, ejaculatory duct » » 

male pore on rounded papilla Penial set® 2-3 
Ectal legion of spermatheca with thick and » 

one^third the length of the whole (empty) organ. maAed ofi fwm 
the ampulla by o constriction, below which it is swollen , p 
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when empty an elongated sac, nairower behind, when distended 
invades the dorsal regions of neighbouring segments 

Distribution Lucknow , Calcutta, from Plumatella ft uticosa and 
P emaiginata in a tank at the Zoological Cardens A common 
European form 

5 Nais paraguayensis M-ieh 

1909 JVflis Michaelsen, ATam Ind JIus i, p 131 

1909 Nats pat agiiayensts, Stephenson, Mem Ind Mus i, p 263, 
pi AVii, bga 22-24 

1920 pa/ flyi/aye«ais, Stephenson, Mem Tnd AIus vii, p 197, 
pi i\, fig 1 

1921 iVais^arayi/aycasis, Stephen<»on, Rec Ind Mus •cvii, p 760 

1905 i^ais pat aguayensis, Michaelsen, Zoologica, xtiii, Heft 44, 
p 354, text-fig 

Length of single animal 3 5-14 mm preserved, Indian specimens 
may be as much as 20 mm living and extended, diameter 
0 2-0 3 mm Segments 29-106 Colour light orange Prostomiiim 
shot t, rounded Anus directed dorsally ^oei'es Ventral setal 
bundles with 3-6 crotchets, those of ii-v scarcely thinner than 
the lesl, with distal prong slightly longer than the proximal, and 


/ 



Fig 16 — Aa/spar«y»oyc«sis Mich 
abnormally shaped dot sal needles 


Fig 15 — Nais pai aguaycims'iiLvSa. , 
dorsal needle 

both of the same thickness oi the distal thiunei , in the remaining 
segments distal pi ong of equal length w ith and thinner than the 
liroxiinal Dorsal bundles n ith 1-2 haii set® and 1-2 needles , 
the hairs simple, then maximum length equal to diametei of bocij;^W 
(0 3 mm), needles (text-fig 16) slightly sickleshaped, close^'1^ 
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applied to the base of the hairs, 60 p. long and 4 p, thick, with 
faint nodulus distal to middle, tip with t\\ o prongs of considerable 
size at an acute angle, pioximal rather curved, almost twice as 
long and twice as thick as the distal which is almost straight 
Coelomic corpuscles present No stomach Yasculai commissures 
pleviloim 

Bemarks The species ivas found onginallj , as the name implies, 
in Paraguay , it furnishes an instance of the wide distribution, and 
hence \ aluelessness for zoogeography, of these small freshwater 
forms 

The Indian specimeus haie been much largei than the oiiginal 
ones from Paiaguaj, and have had many more segments The 
hindei end of the body in these long Indian worms show’s a 
considerable length of lapidlv produced new segments Fission 
has not been obsen ed , possibly the worm fragments, w’lthout 
pieiious formation of a budding rone, and regeneration of the 
portions takes place subsequently (Stephenson, 06) Iiiegularities 
may occui m the shape ot the dorsal needles (text-fig 16) 

JDistiihution m India — Calcutta (Museum Tank) , Sirsiah, Bihar, 
Lahoie, Gwalior, Central India , Pachmarhi, Central Proiinces 

a A nr mqualis StepJi 

1920 Nau pat aguayensts var aqiialtSf Stephenson, Mem Ind 
Mus A 11 , p 197, pi i\, fig 2 



F,g 17 — AfflW paraguagensts Mioh 
va»* eeqiialts, dorsal needle 
X ca 1200 


t\ 



Fig 18— JV«M paraguagensts mch 
•var barliidensis , dorsal 
needle X 800 


Length 3 5 mm (presei ved) , diameter 0 23 mm Segments 34 
Piostomium model ately large and Iqng Dorsal bundles of oue 
lair and one needle seta , prongs of needle (text-fig 1/) equal in 
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length. For the rest appears to be essentially as for the type 
form (the material was scanty and not perfectly satisfactory) 

Ihstnbutwn Saugor, Central Provinces 

h var barhndensis Steph. 

1921 Nais paraguayenns vat harkudensts, Stephenson, Rec Ind 
Ulus xxii, p 751, pi xxvin, fig 1 

Length probably about 5 mm Anterior end rather bulbous 
1^0 eyes No stomachal dilatation Segments 31-33 plus a 
posteiioi zone of small rapidly produced segments Dorsal setae 
in bundles of two or three needles and two or three hairs , the 
hairs rather shorter than the diametei of the body, the needles 
(teit-hg 18) 94 /I long, with slight sabre-like curve, nodulus one- 
third ot the length from distal end, tip bifid, the prongs at an 
acute angle to each other, the outer slightly longer Ventral 
needles ot segments u— v four per bundle, 100 ft long, nodulus 
proximal, distal prong nearly twice as long as proximal, and of 
about equal thickness In the remaining segments 4-5 per bundle, 
length 90 /i, nodulus distal, prongs equal, the proximal one and 
a half times as thick as the distal 

Memarks The difference of this variety from the type of the 
species IS consideiable, and it is onl}' the existence of the var 
cequalts as an intermediary that permits of its inclusion in the 
same species Indeed the diffbrence m length of the prongs of 
the anterior ventral needles may still 3 U 8 tify its separation. The 
large number of rapidly produced posterior segments is, however, 
suggestive of a relation to the type form ot the species 

DtstnbuUon Barkuda Island, Chilka Lake 

6 ^ 8.18 pectmata Steph 

1910 iVais pectinata, Stephenson, Rec Ind Mas v, p 236, pi xi, 
fig 1 

1920 Na%^ pectmata, Stephenson, Mem Ind Mus rii, p 198 

Length of single individual (preserved) about 2 mm Segments 
27-31 No eyes Prostomium well marked, conical with rounded 
tip. Ventral setm of ii-v (text-fig 19, a) three perJbundle,.6j6./«. 
long, thinner and less curved than those of following segments , 
distal prong one and a Quarter tunes os long and about half as 
thick as the proximal, both prongs comparatively short, slightly 
swollen neai their bases, nodulus proximal ; those of the remaining 
segments (text-fig 19, i) 2-5 per bundle, 51-56 /a in length the 
longer ones towards the binder end of the body, distal and proximal 
piongs equal in length, the proximal fully twice as thick as the 
distal, both with a slight swelling at the base, nodulus distal Dorsal 
setse in bundles of one hair and one needle seta , the hairs smooth, 
about equal in length to the diameter of the body , needles (text- 
fig 19, c) 56 /along, shaft slightly sicklesbaped in its distal third, 
tip pectinate, the outer prongs on each side the strongest, the 
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intci mediate piongs fine, 2—5 in number, nodulus indistinct, 
resembling a slight angle m the shaft at the 3 unction of middle 



Fig 19 — Nats pectmtda Stepb. , «, rentral seta from an anterior bundle , 
b.Tentral seta from a posterioi bundle, e, dorsal needle, d,c,f, 
irregular shapes of the Mp of dorsal needles 

and distal thirds, occasional!}' irregular forms with partial 
webbing between the teeth (text-fig 19, d, e,/) No stomach 

Jhstithution Bheemanagai, Travancoie (in Sponffilla car ten), 
Gwalior, Cential India 

a var mae^^ualis Steiih 

1911 Ifais pechnata ^^lT tnee^ua/ts, Stephenson, Bee Ind Mus vi, 
p 208, te-vt-fig 2 

1920 il’ois peetmata yai mteqmhs, Mohrs, P Z S pp 467, 468, 
text-figs 1A,2 

Iiength as for type form (preserved) , or 8-10 mm , even 
(extended) 15-18 mm living. Segments 40-95 Ventral set® 4-6 
pel bundle, ca 100 p long in the anteiior (ii-v) segments, 90 p in 
the remainder, or (in other specimens) 60-65 p long throughout , 
in the anterior gioup distal prong one and a halt times as long 
and two-thirds as thick as the pioxunal , nodulus only slightly 
proximal in anterior and slightly distal in posterior gioup Dorsal 
bundles may contain one hair and two needles, or two ot each, but 
usually one of each , dorsal hairs 300-330 p long, or one may be 
more than double as long as the other — 250 and 100 p, in sexual 
specimens begin in viii oi ix, needle set® (text-fig 20) ca 110/u 
or (in other specimens) ca 70 p long, pectinate, the tooth on the 
inside of the slight cun e at the distal end of the shaft being much 
tliicker and longer than the otheis, no nodulus Ccelomic 
coipusclea present Gut somewhat swollen in vi-viii Dorsal 
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vessel on left side of alinientnrv tube fioin binder end to septum 
5/5 , lateral commissures 4 pairs, oleviform, in pharyngeal region 
(ii-v), commissures on anterior faces of septa for several segments 
further Cerebral ganglion deeply indented m front and behind 
Male funnels tui ned back into mouth of seminal vesicle , vas 
defctens enters atrium low down on anterior face , atrium ovoid 
with long axis vertical, no “prostatic” cells. Ovisac suriounds 
speim>sac, maj reachxvi, female funnels small, opening externally 



Fig 20 — jRois peciinaia Stepli , var nmqxadis , dorsal needle 

about lei el of 6/7, apparentlv too small to be functional Speima- 
thecal ampulla ovoid, duct arises anteriorly Olitcllum occupies 
more than half of v, ii, vii, and viii Penial setie 4-6 pei bundle, 
100 fL long, tip hooked, not bihd as a lule, occasionally with two 
short prongs, bluut and of e^ual length Alimentary canal 
degenerates in the fully mature individual , such specimens 

separate off the anterior portion with genital organs (=coeoon) 

< 

Distribution Agra, Bheemanagai, Tiavancoie (in SpongiUa 
cartel i, along with the tipe-foim of the species) 

7 H'ais raviensis Stepli 

1914 Nats lamensis, Stephenson, Kec Ind Mus x, p 324, text- 

figs 1-2 

1915 Nats 1 amensis, Stephenson, Tr Hoy Soc Edin I, p 785 
Minute worms, the length of a chain of two being only 3 mm , 

diametei 0 12 mm Colour whitish Prostomium short and blunt 
No e)es Segments in a double animal about 26, 13 in each half , 
n=13 Ventral set® 3-4 per bundle , those ot ii-v (text-iig 
21, a) of a maximum length of 90 p, breadth 2,2 p, prongs en- 
closing a nairon angle, equal m thickness, the distM cousideiably 
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longer , shaft comparatively stiaight, noduliu markedly proximal 
those of succeeding segments (text-fig. 21, h) shtrter, stouter 
more curved, mazunum length 48 ft, thickness 2 5 ft, prongs short] 
included angle wide, proximal prong slightly longer and tuiceas 
thn^, noduluB distal Dorsal setm as a rule one hair and one 
needle per bundle, occasionally tw o needles , the hairs short and 
fine, 83/1, long, the needles (text-fig. 21, e) double-pronged, 

ety c 



Fig 21 — JXeua ravtetuw Stepb , a, ventml sola from an anterior bundle , 
b, Tentrol Beta from a posterior bundle , o, dorsal needle 0 x 8 ^ > 
i X1160, c X1S50 

40 /t long, shaft almost straight, slightly curved distally, the 
prongs short and stout, separated by a considerable angle, and of 
equal length, nodulus two-sevenths from the distal end No 
coelomic corpuscles No stomach Anus dorsal Cerebral gang- 
lion large, markedly bifid behind 

JhetnhuUmu Lahore (weeds etc from D Bavi) 

3 Genus NAIDl Ulff 0 Sehm 

1884 2ftttdium, Vejdovsl^, MoBog pp 26, 81 

1896 JPmtma (pait ), Beddiud, klonog p 289 

1901 Naid'ifwijMicnaelson, Tiei x,p 28 

1906 AWiuw, Pignet, Eov SuisneZool xiv,p 216 

1909 (ppt ), Micbaelsen, Susswasseif Deutacb p 26 

1918 Natdtum, Pigaet, Olig Suisse, p 24 

Prostomium rounded or pointed Ventral setnl bundles com- 
posed of double-pointed crotchets, dorsal bundles beginning m 
u, composed of bair setee and double-pointed needles 
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Belaitonshtps of the genus — Apart from possible differences in 
the genital organs, the only definite distinction fioin the genus 
Pristina appeals to be the presence in the latter of a long pro- 
boscis — an extiemely elongated prostoiiiium Beddard, and more 
recently Mich.ielsen, liave united the two under the name 
Pnstina, Piguet retains them as distinct on account of differ- 
ences in the setm, the circulation, the intestine, and the general 
physiognomy (what these differences are is not pai ticulanzed) 
They resemble each other, however, in the fact that the second 
animal of a chain derives the first seven segments of its body from 
the budding zone (if we may generalize horn the two Indian 
species — w’e Lick infoimatiou regarding others), while, so far as 
18 known, no mote than five segments are so derived in any other 
genus of the family The genital organs aie unfortunately not 
known in any species of Naidium^ so that a comparison cannot be 
made with Pt tsUna in this respect A description of the genital 
organs in a species of Naidium would be valuable 

An intermediate form between the geneia Natdium and Nais is 
perhaps seen in Naidium Nats) dadayt Michaelsen (122, p 355, 
and see remarks by Piguet, 134, p 24) In this species the dorsal 
set® begin sometimes in v, sometimes further forward, even in ii , 
It might therefore be eithei a Nats with setm abnormally deve- 
loped on the anterior segmbuts, or a Natdium with sets abnorm- 
ally absent on these segments Unfortunately none ot the 
specimens showed a budding zone, aud therefore the number of 
anterior segments which are derived from it is not known , this 
would have cleared up the unceitainty The single-pomted 
needles of the dorsal bundles , the sharp division of the vential 
setsa into two groups, the anterior group comprising those of 
-segments ii-v (characteristic of most species of Nais) , and the 
fact that setae may occasionally occur in other genera wheie nor- 
mally they are absent (c g on segment iii in Chcetogastei langi, 

V ant ), lead me to think that this species should be placed 
undei Nats 

Distiibution In India so far only recorded fiom Lahore and 
Madras A common European genus , no doubt it will be found 
widely distiibuted in India when the freshwater fauna is bettei 
known 

' Keg to (he Indian species ^Naidium 

1 Length more than 8 mm , n about 22 N bieviseta 

Length 2 mm , n=12 N mmutum 

1 Naidium breviseta {A G Bma ne). 

1891 5rei;we<«, Bourne, Quart J Mic Sci -sixii, p 353, 

pi vxvn, hgs 11-15 

1895 ijcowctfl, Beddnid, Monog p 292 

1901 IVrtidiKwi fiieiMsete, Michaelsen, Tier i, p 23 

1906 iVaidtuHi ftjeawcifl, Piguet, Bev Suisse Zool 'iii,p 210 

Length moie than 8 inm Segments in a single animal may be 

F 2 
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longer Doisnl bundles of one hn>r .ind one needle, tlie liair veiy 
slendei, 80-90 /a long (rathei less tlmn the diameter of the body) , 
needles (text-fig 22) 35 /«, long, with slight double cuixe, distal 
end foiked, the piongs about equal in length, set at a fairly wide 
angle, a slight nodulus one-third ol the length of the sliaft from 
the distal end Ventral setce 3-5 pei bundle, usually 3, no shaip 
division between anteiior and posteiioi groups, each 30-40/4 
long, nodulns iisnally distal prongs equal in length oi the distal 
slightly longei Coeloniic eoipuscles iinineroiis, opaque ns seen by 
the low power by the high power seen to consist of aggregations 
of minute oildiops, nucleated, uiciilar, 6-13 /i in diameter 
Septal glands m i\ and v, sometimes also in iii or vi Stomach in 
vii Fust nephiidiuin in i\, the ne\t m \i, and no more in the 
antenoi animal of a chain Ceicbial ganglion slightly bifid 
behind, the anterior border concaio Si\ seta-bearing segments 
interpolated in the budding roue at the anterior end of the 
second animal 

Distiibuhon Lahore (E. Kavi) 

4 Genus PRISTINA 6^. 

Piostomium prolonged into a mobile proboscis Ventral bundles 
consisting of bifid crotchets Dorsal bundles beginning in ii, 
consisting of hair setas and needles with simple dr bifid point 
Stomach in viii Genital appaiatus occupying vii and xin (the 
organs being two segments furthei back than in the other geneia 
of the family in M'liK h they are known) Sexen segments inter- 
calated in the budding zone at the anteiior end of the second 
animal 

For lelations to the genus Niaitlmm, v ant undei the latter 
genus The larger number of segments added to the Lead of the 
posterior animal in the budding rone seems to be related to the 
more posterior position of the genital oigans m the genus (cf ant 
P 45) 

I liax'e used the phenomena seen in the Lahoie species in a 
discussion on ascending ciliary action in the intestine and nnh- 
peristalsis in Annelids (72) 

Distnbuhon Calcutta , Lahore Allahabad , Agra , Doinbay , 
Bheemanagar, Travancore Also in Europe and N America 

Key to the Ituhan ^ecies of Pristina 

1 Han setas of in much elongated P lonqiseta 

Hair setas of in not longer than those of other 

segments ^ 

2 Ventral setse of segments n-iv increasing in stout- 

ness, those of IV markedly stout P aquiseta 

Ventral setes of n-iv diminishing in stoutness from 
in &ont backwards P P’ obovidea 


I 
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1. Pristina longiseta Ehthg., f. typica 

1909 ^s^lna Micbaolfion, Mem Ind Mus i, p 135 
1909 Pnstmn longneta, StepboRson, Mem Ind Mus ), p 204, 
te\tr(ip 4, pi x\ I], (ipr 25, pi x\in, bgs 26-33,38 

1909 jR/s/wn /wi//w//a,Piguet, Rev Suis<ic/!oo! x\n,pp 212,216 

1910 Pnstma hngisetn, Bia^\iQmon,T^fie Ind Mus s, p 326 
1913 Pnstwtt hnifiseta, Stephenson, Tr Roy Soc lidin xlix, 

pp 739, 744 

1910 Prisima /o»ffisc/a, Stepheaaon, liec Ind Mus \ii, p 304 
1920 Py »/ma /om/issto, Stenbonson, Mem Ind Mu» vii, p 199 
1920 P/ litma /o/iffwia, Mehia, P Z S p 467 

1884 \P;»/ina Veidovsky, Monog p 31, pi u, figs 13-16 
1896 P/ istaia /on^ise/a, Beddard, Monof^ p 290 
1900 P/ tsiina lonqtseta, Pjguet, Res Suisso Zool xis ,'p 290, pi x, 
bps 22-23, pi xn, figs 21-26 
1013 Pi tstma loTjffiaeta, Piguct,0\iff Suisso, p 60 

Length of single indn idual S 6-5 6 mm , of chains 3-0 inin 
Segments of single animal 20-33, n— 12-22 Ouloui -\vlntish 
No e\es Ventral bundles uitli a maximum of 9 ciolcliets, «ifh 
distal prong longer than the pioximal, those of ii and iii longer 



Fig 23 — Pruitna longiula Ebrbg , ponial Bct(c 

than the rest , those of n slenderer than those of in, and with 
uodulua proximal or almost at fhe middle of the shaft , from m 
onwards nodulus distal , from ir onwards setic shorter and 
slendeier Dorsal selm m bundles of 2-5 straight and finely- 
pointed needles without nodulus, and 1-4 hair seise about equal to 
the diamelet of the body in length, with a fine dentation on the 
convex border , those ot lu, however, smooth and much elongated, 
8-4 times as long ns those of neighbouring segments, and when 
turned forwaids extending beyond the end of the proboscis. 
Coelomic coipuscles picsent Stomach in viii Septal glands in 
iT-vi Six pairs of vascular commissures in u-vii, the first apd^ 
second sometimes united by anastomosis, and the last swollen ns 
henitB Cerebral ganglion deeply indented in frontand behind 
Male funnels large, rounded, with borders slightly loflected, vas 
defeiens w'lth very thick walls and glandular epithelium, ascending 
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at first and then descending, the lumen in its downward course 
swollen to form an atrium , ejaculatory duct short Spermathecie 
in the form of a long sac, ending by a thickened portion which is 
not diffeientiated externally Penial setae (text-fig 23) 2 pei 
bundle, in vi No piostatic cells, a special gland in connection 
with the penial setae 

EematliS The degree of serration of the dorsal setae (of all 
except the elongated setae of iii) vanes , m the f typtca, the form 
found in India, it is slight oi veiy ^ilight, while the vai leidyv 
(Pnitina leid,y% Michaelseii, 122) l^as roughly serrated dorsal 
setae 

The limits of n aie appaieutly wider m Lahore than rn Europe 
(12-22 j European specimens 13-18) 

I have ascribed a special sensory function to the elongated 
dorsal hairs of segment iii (65) on account of their fiequent 
quivering movements According to my observations the septal 
glands arevaiiable in numbei The nephridia commence in iz, 
which is piobably a generic charactei, correlated with the fact 
that seven segments are added to the head of the posterior 
animal in the budding zone 

I believed that in one specimen (55, pi xviii, fig 34) I found 
the setas of the fourth segment, not the sixth, modified as genital 
seta , moreover, the modification was not that usually found in 
the seta of vi This Figuet (56) has shown to be a mistake, the 
specimen being one ot P ceqmseta 

Distribution. Calcutta, in Spongilla crasstssima, and from 
coloiaoa oi PlumateUa fruticosa uni. P emarginata (oral communi- 
cation from Dr Annandale, emending the original statement), 
Lahore , Bheemanagar, Travancore (on or in Spongilla earien) , 
Bombay , G-walior, Central India Widely distributed in Europe , 
found also in If America 

2. Fristma aqniseta A G Bourne 

1909 Pnsiina tentaculata, Michaelsen, Mem Ind Mus i, p 134 
1909 Fiistma amiseta, Stephenson, Mem Ind Mus. i, p 269, 
text-fag o, pi xviii, fag 34 

1909 Pnsfina aguiseta, Figuet, Bev Suisse Zool zvu, pp. 212, 
216 

? 1916 Pristina agutsefa, Stephenson, Tr Roy Soc Edm 1, p 786 
1916 Pinstina aguiseta, Stephenson, Rec Ind Mus xii, p 304 

1891 Pi istina equtseta, Bourne, Quart 3 Mic Sci xxxu, p. 352 
1895 Pnstina eguiseta, Beddard, Monog p 291 
1906 Naidium tentaculatum,Pi^VLot,'Sioy Suisse Zool xiv, p 219, 
pi ix, figs 18-20 & 26 

1913 Pristina aguiseta, Piguet, Ohg Suisse, p 52 

Length of both single individuals and chains about the same, 
2-3 mm Segments of the single individnal 18-23 , n=12-16 
Colour whitish No eyes Yentral bundles of 2-6 crotchets, 
those of 11 4-5 in number, straigbter, slenderer, and a little longer 
than the rest, with distal prong strongly curved and notably 
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longer than the proximal, nodulus slightly proximal , those of m 
4-5 m number, stouter, more curved, and a little shorter than 
those of 11 , distal prong a little lopger than the proximal, nodulus 
here and henceforward slightly distal , those of ii (text-Hg 24) or 
IV and V fewer m a bundle, much larger, longer, and thicker, 
might almost be called giant setae, with a more or less rudimentary 
pioximal prong , in m and following segments set® aie similar to 
but rather slenderer than those of iii Dorsal bundles with one 
or more larely two fine needles, the distal end slightly curved, 
without nodulus, tiie tip bifid wii^ the teeth very small and equal , 
and one oi more rarely two hairs (and then one considerably 



Fig 24 — Trtsitna tsguuefa A Ct Bourne , seta from ventral 
bundle of eegmont it 

longer than the other), somewhat longer than the diameter of the 
body Stomach in vni Three pairs of septal glands in iii—v, 
the posterior pair sometimes wanting Six pairs of vascular 
commissuies in ii-vii, those of vi and especially those of vii larger 
than the rest 

Bemarks The synonymy of this form has gn^en a good deal of 
trouble It was originally described by Bourne from » Vtc^na 
reqxa tank in London m 1891 In 1896 Beddard described from 
Valparaiso a form which he named Prtstma probosci^a , the 
account was somewhat scanty, and Michaelsen in the Tierreich 
volume considered it as possibly identical with Bourne s worm 
In 1905, Michaelsen exairiiired Beddanfs onginals on the occasion 
of investigating a similar worm from Paraguay a^ Jm’a, and 
thus settled the characters of P proiosetdea (121) But Bourne s 
original account of P aquvseta was by no means full, and 
Jdichaelsen was still in doubt as to the identity of the two forms 
Bo too in 1909, on meeting P prohoscidea again, this time from 
India (64), he continued to regard P ceguiseta as a doubtful 

’^lEuet had meanwhile described in Europe a form which he 
called iVoidiwm tentaeuJatum (133), this he subsequently recognized 
as identical with Bourne’s worm’ (58) » but Michaelson, meeting 
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With Bpecimens of Figuel’s species from Inchn (54), preferred to 
retain for them the name P tentanilata In his list of Indian 
worms of 3910 (58), howexer, he calls the two Indian species 
p proboscidea and P cequiseta 

In 1909 (55) I gave an inadequate description of certain worms 
from Lahoip under the name P cequ^seta , these Figuet (56) agrees 
(from the figure of the setss of segment iv) are rigbtlv named. 
Specimens w hich I received from Calcutta, described in 1911 (61), 
agreed with Michaelsen’s reused diagnosis of P prohoscidea , and 
some which w ere obtained from Allahabad, which I examined in 
1916 (81), agreed with Figuet’s N tentaculatum, and were there- 
fore labelled as P aqmseta 

Michaelsen thinks he has seen a fine serration on the dorsal 
hair setse with the highest powers 

Disti ^huUon Calcutta (in Spongitla earten ) , Lahore , Alla- 
habad Also found in Europe 

3 Pristina proboscidea Bedd , f typica. 

1009 Pristina pioboscidea f typtca, Michaelsen, Mem Ind Mus 
1, p 1S3 

1911 P^tma proboscidea { typtca, Stephenson, Eec. Ind Mus vi, 

p 211 

1806 Pnstina pt ohosetdea, Beddard, Ergeb Magalh p 4, fig 18 

1905 Pnstina pi oboscidea t ttfptca, Michaelsen, Zoologies, xhv, 
p 859 

Length 2-5 mm , diameter ca 0 25 mm Segments 18-36 , 
n:=I6 Froboscis of varying length, from somewhat longer than 
the proper prostomium to nearly three times as long No eyes 
Ventral bundles with 3-5 or more, even as many as 8, bifid 
crotchets, those of ii much stouter than those of the middle and 
hinder parts of the body , in ii 3 yu. thick, in iv 1 5 yu thick, in iii 
intermediate , distal prong of ventral set® somewhat or much 
— ^longer than the proximal, especially in u Doisid bundles 
beginning in ii, with 1—3 or rarely 4 finely serrated hair set®, in 
part somew'hat longer, in part /'shorter than the diameter of the 
body, serrations in the middle of the shaft about 6 p, apart , (he 
hair set® of in not specially elongated Also in the dorsal bundles 
about the same number of small needle set®, with simple pointed 
end Septal glands in iii-v First nephridium in ix 

For discussion as to synonymy, see undei preceding species 

Bistnbution Calcutta (in Sponqilla ciasstsstma and S cat ten, 
also living freely) Eecorded also from Zanzibar, Clhile (Val- 
paraiso), Faraguai , and Java 

a. var. paragnayensis MicTi. 

1909 Pnsima proboscidea var paraguayensis, Michaelsen, Mem 
Ind Mus 1 , p 184 

1905 Pnstma proboscidea var par aguay casts, Michaelsen, Zoolo- 
gica, xhv, p 860 

As for the f typiea, with the folloWing exceptions — ^Hair set® 
of the dorsal bundles of very various lengths, some three times (up 
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to 0 55 mm ] ns ]ong ns the diameter of the bodi, espeiinllr in the 
hinder segments, serrations ot the hair sets coarse, iisible with 
comparatnel} low magnifications, in the middle of the seta about 
11/t apart 

Smmls The Indian specimens aie described b] Muhaelsen 
as possessing the characteis of theianeti in a marked degree, 
some of the linii sets being neaily four times the diameter ut the 
bodj in length, and the seirations being leij distinct 
Theie aie transitious between the ordinary degree of seiiation 
and that cnaiacteiistic of the lariety (Miehnelsen, 121, 122) 
SistubuUov Calcutta (fiom colonies of Pkmtdh fuiticcsa 
and P aMigmataj Also in Paraguuj 


S Genus SBANCHIOBItlLUS Mtd 


1890 CViie/oJidiic/iKS, Boome, Quart J Mic Sci wxi, p 85 

1891 CtooJiflMciiKs, Bouine, Quart J Mic Sci \\ilii,p 355 

1895 Ouefebimciut, Beddiird, Moncp p 301 

1909 jBmucWii/m, Michael8en,Tier X, p 23 

1910 Aaioiia, Stephenson, Bee Ind Jins i.p 59 

1912 XdJoKs, Stephenson, Tr Boy See Edin xlviii.p 2S6 

1912 Jliachiodiilm (laps ), Stephenson, Rec Ind Mus sii,p 228 

Pi ostomium rounded A pan of dorso-latei oily placed branchi, 
processes on many oi most of the body segments, beginning im 
mediately ei at a shoit distance behind the mouth Doisal seta 
beginning in the same segment as the gills, ot tw o kinds, capillar) 
and needles, ttiefoimer,in a Dumber of the autenor segments, 
enclosed in the gills Tential setss crotchet-shapefl, forked 
distally 

The genus has so fai been found only in India It is one of 
the few genera of Oligoohsetes which possess gills, the relation 
of the gills to the hair selie ot the dorsal bundles is gmte 
peculiar 

The three species show stages m the ongm of cephalication, 
and I have used them in a discussion of this phenomenon (68, 
pp 229 s< 5 ) B swipe) 1 may be considered as the pnmitne 
member ot the genus, tlieie is no budding zone, and the dorsal 
sets begin in segment ii, with the production of a budding zone 
before the two animals separate there comes into existence at the 
anteiior end of the second animal a region of newl\-formed seg- 
ments m which dorsal seto do not develop, though ventral set® 
do, this region is of vanable extent in B meimt, «hile xn 
B, Twtentis its extent and characters have become fixed it is 
evident that the condition of cephalization has been produced m 



Before JJ wwoni was known, the presence of cephalivntion in 
J? Mtensts and its absence m B mpen seemed to warrant 
genenc sepaiation and hence the former was given the genmio 
wmeMma But with the discovery of B ^ “ter- 

mediate form which bridges over the 

necessarv to unite all three in tue same 
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I have recently recorded the genuB trom Lucknow (93), but 
ha^e not identified the species, and from Burhaiipur m the 
Central PioMnces (96), the fragment being specifiiallj indeter- 
minable 

Dist? i5iif70« Madras, Lahoie, Lucknow , Burlmnpui , 0 P 

Key to the Sjperies of Brnnchiodiilus 

■I No zone of budding , doisal settn begin in begment ii B sempeti 

Budding zone slight oi absent , a larjvng number of 
setal bundles lentrallj (up to four pairs) in front 
of the first doisal setro* ^ B menom 

Budding zone w ell marked , dorsal ietee begin on 
segment VI (occasionallj T) . B hoitensts 


1 Branchiodrilns sempen (A 6 Bow ne) 

1890 Chatob} anchtts sempen, Bourne, Quart J M.ic Sci icxzi, 
p 83, pi t1i 

1895 CfuBtohranchus sempen, Beddard, Monog p 302 

1900 Branchmdnltts sempen, Michaelsen, Tier v, p 24 

1912 Branchtodnlus sempen, Stephenson, Bee lud Mus vu, 

p 228 

Length ca 37-50 mm , diameter 0 5 iniii Segments ca 180. 
Anterior end a little thinner, slightly pigmented m transverse 
bands seginentally arranged Ko ejes Branchial processea 
dorso-lateral, one pair on each of the anterior segments, com- 
mencing with the second, 60-70 pairs, the first fi\e or six a little 
shorter than the next, diminishing in size after the first ten or 
twehe until they become mere warts , the longest several times as 
long as the diameter of the body The processes are hollow projec- 
tions of tho body- wall, ciliated with a loop of the lateral v essel 
of the segment in each of the first 60 or so Dorsal setae within 
the branchial processes, all in the more anterior, some onlj in the 
hinder segments , begin in ii , of two kinds, hair and needle 
setae , tw'o or three of each kind in each bundle as a rule, but the 
sickle-shaped needles absent from the more anterior dorsal 
bundles, bans verj' long in the anterior segments Tentral sehe 
crotchet-shaped, nodulus rather distal , 4-6 per bundle , in 
anterior segments outer prong twice as long as inner, behind this 
the inner twice as long as outei, and the angle between the two 
wider Coslomic corpuscles rounded, with olive-green granules 
Iiateral commissures a pair to each segment No stomachal 
dilatation Asexual division without the production of a budding 
zone 

Bemark^ The worm does not secrete any glutinous material 
in the form of a tube, but it makes for itself long tracks 
in the mud, and each appears to reside m its own burrow, 
which, unless disturbed in some way, remains as a permanent 
structure. 

Dutnhutxon Madras, in mud from a tank 



76 n'AIBID.E 

2. Brancliiodnlns menoni Ste^A 

1912 Branchtoditlus menont, Stephenson, Kec Ind Mus vii, 
pp 219, 229, text-figs 1-8, pi xi, 1-6 
1921 Bt anchtodrilus menont, Stepnenson, Itec Ind Mas. xxii, 
p 762 

Length (preserved) 8-16 mm , segments up to 130 Prosto- 
mium short, rounded , no eves Anterior part of body pigmented 
dorsnlh and laterallv, inegulailj in front of gills, then in segmental 
bands for a few segments, soon disappearing A short pre- 
branchial region between first gills and mouth, which may or 
may not present a senes of ventral setal bundles (up to four pairs) 
Qills diminishing in size behind, and ending some distance in 
front of posterior end , longest gills two and a h.ilf times the 
length of the diameter of the body Doisal setse of two kinds, 
capillary and needles , capillary alone in the most anteiior seg- 
ments, one or two per bundle, beginning with and enclosed in 
the gills, slenderei than those behind , capillary setm cease to be 
enclosed in gills at some point in front of segment xxx, thence 
projecting freelv, stouter, fiom this point usumly one per bundle. 
I^eedles (text-fig 25) begin from the point where hair sets cease 



Fie 25 - Bnmchxodnlus menont Stepb , dorsal needle seta, 

X ca 375 

to be enclosed in the gills , one per bundle, length 0 1 mm , usually 
bayonet-shaped, finely pomted, suppoiting the base of the hair 
seta, projecting from the surface only slightly Ventral set® 
usually three per bundle, of three types , in prebrancbial region 
77_.87 i* long, remarkably slender, with delicate piongs, nodulus 
proximal to middle of shaft, in anteiior branchial region 
100-116u long, slender, distal prong one and a half times as long 
as proximal, nodulns at middle or somewhat proximal, be^d 
this the shaft relatively stout, 110-140/* long, piongs equal or 
distal slightly longer, nodulus distal , in all set® the dwtal prong 
u only about half as thick as the proximal No stomach Dorsal 
vessel on left side of gut Asexual reproduction without or 
atm ost without previous formation of a bnddmg zone 

Jhstnbvtim. Madras. - 
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S BranchiotBrilns hortensis (Stejph ). (Text-fig 26 ) 

1910 la hortensis, Stephenson, Rec Ind Mus v, p 59, iext- 

lige 1-3, pi vn, figs L-8 

1913 Branchtoinlus hot tenets, Stephenson, Rec Ind Mus vu, 
p 239 

1913 Bt anckiodt lilts hmUnsts, Stephenson, Tc Roy Soc Edin 
xlix, pp 758, 744, 780 

1920 Branchiodt ilus horiensu, Mehra, P Z S pp 457, 468, 463, 
text-figs 1 B, 3 

Length 16-25 mm , diameter 0 5-0 75 mm Segments o£ a 
single animal 90-1 20 , of a chain of two may be 170. Prostomium 



Fig 26 — Branchtadrtlus hortensis (Steph ) , 
trbole annual X 10 

bluntly conical, well marked No eyes Anterior part of body 
pigmented, irregulaily on dorsal surface of first few segments, 
then m transverse bands as for as about segment xx, where it 
dies away , pigmentation less marked and less legular ventrally.' 
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Surface of body as well as of gills ciliated. Grills and dorsal setie 
begin on vi (occasionally on v), longest gills equal to 'three times 
the diameter of the body (1 6 inm ) , gills diminish in length pos- 
tenorly, and end just in front of hinder end of body Dorsal setal 
bundles of capillary and needle setes, not more than two of each 
per bundle , capillary set» contained withm the gills for first 40- 
50 segments, some being almost as long as the gills within which 
they are contained , behind this one capillary seta free from the giU, 
one, shorter than the free seta, still contained within it Needle 
setes short pointed rods, scarcely projecting on the surface of the 
body Yentral bundles of 4-5 setss, distal prong slightly longer 
than proximal and thinner at the base , nodulus slightly distal , 
length 0 15 mm in front, 0 13 mm behind , no difference of type 
between those of the first few and the remaining segments No 
stomach Dorsal vessel on left side of gut A budding zone formed 
during asexual division Ciitellum comprising v-viii Sperm- 
sac may reach back to zxvi, usu^ly to xviit , male funnels within 
sperm-sac at some distance behind its mouth, outer margm of funnel 
attached to w all of sac , vas deferens first passes forwards in neck 
of sperm-sac, tnen upwards to enter atiium on its anterior face 
much above its middle A large mass of prostatic ” cells 
covering ejaculatory duct Spermathecal ampulla heart-shaped, 
notched below where duct originates, aperture some distance 
behind groove 4/6 Penial setas 2-3 in a bundle, somewhat 
hooked distally, not bifid, 132 long, distal portion narrow, 
36^ long, proximal portion stouter, 96^ long, no distinct nodulus, 
distal portion bent bachu ards 

DtstnhxiUon Lahore , Agra 


6 Genus HJSIlffONAlS BietscTier 


1900 Stemonms, Bretacher, Rex Suisse Zool vin, p 16 


Ventral bundles composed of double-pronged crotchets Dorsal 
bundles commencing between xii and xx, oi sometimes still further 
back, of hairs and double-pointed needles Vascular system com- 
plicated, the dorsal vessel giviug origin in the antenoi segments 
to a system of commissures which are connected among themsehes 
by longitudinal vessels, and may also communicate with the vential 
vessel ** Vascular loops of the posteiior segments form a capillary 
cutaneous netv'oik Five segments intercalated in the budding 
zone to form the anteiior end of the second animal of a chain 
Testps in v, ovaries in vi , sperm-sac emgle, its posterior pait 
contained witlim the ovisac, vas defeiens, atiiuiii, and male pore 
in VI , spermatliecse in v, consisting of ampulla and duct Penml 
setSB Vt male poie Alimentaiy canal degenerates m the fully 
sexual animal 


The genus is at ptesent known only from one locality in 

Switzerland and from Lahore and Agra 

The genital system is sinnlai to that of Aow, and it is piobable 
that this IS the nearest lelative ot Hanionats^ Nats peeUnata var 
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tncequalts has some characters of an intermediary — commencing 
loss of dorsal sets and degenerataou of the alimentary canal in 

the sexual animal. ^ , , , , . - 

DtstnbuUon Lahore , Agra Outside India only known rrom 

Switzerland 

« 

1 HsmonaiB lanrentu Steph 

1916 Hammiata laurenttt, Stephenson, Tr Roy Soo Edin 1, 
p 769, text-hgs 1-6, pi Ixxix hgs 1-6 , pp 786, 79S 
1920 Seemoiiata lautenttt, Mehra, P Z S pp 467,468 

Length, maximum exiended, 20 mm 17=31-36 Prostomium 
triangular with rounded tip No eyes Ventral sets 2-4 in bundle , 
in anterior part of body (text-fig 27, <t) 80— 104 /x. long, compara- 
tively slender (3/*), distal prong slightly longer than proximal and 



half as thick at base, nodulus usually proximal but variable in 
position, no sudden change in characters of sets on passing 
backwards, but behind xv the type has changed (text-fig 27, 6), 
length 80-96/t, thickness 4-4 oya., prongs equal in length or 
proximal slightly longer, proximal more than twice as thick at base 
as distal, nodulus distal Doisal bundles of one hair and one needle 
seta, beginnii^ in xviu-xv , hair sots about 160 p long ; needles 
(text-fig 27, d) of double-curved and double-pronged type, about 
i05fi in length and 4 5p in thickness, prongs longer than those of 
ventral sets, angle between prongs narrower, distal prong longer 
and sometimes thinner than proximal, nodulus distal, whole seta 
largest in posterior part of body, where length may reach 115yx 
111 both dorsal and ventral bundles single-pointed needles may 
occur (text-fig 27, c, e) IDorsal sets in anterior segments are shed 
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at an early penod, traces o£ their ^occurrence are found as far 
forivards as segment vi Coalumic corpuscles present. Chlora- 
gogen pigment extends toanterioi end of animal(mto prostomium) 
No stomach Dot sal vessel on left side ot intestine as far forwards 
as VI Cerebral ganglion bifid in front and behind. Oiitellum 
includes half segment v and anterior part of viu (as almost 3) 
Male funnels in anterior part of sperm-sac , vas deferens short 
and stout, entering atrmm on upper suiface of lattei ; atrium 
small, ovoid, spermathecai duet narrow and short, opening at 
middle of segment v, ampulla ovoid with long diameter vertical 
(only seen in empty state) Penial seta? (text-fig 27, /) m vi, 
1-3 in bundle, 110/x long, stout distal end strongly 

hooked and bifid, nodulus very maikedly distal to middle of shaft 

Bemaiks I have investigated in this species the position of the 
nodulus in the several setas of the same bundle (77) The degene- 
ration of the aliineiitaiy tract at sexual matuiitv is noteworthy 
(76, 78) 

Distr^uUon Lahore , Agra. 

7 Genus SLAVINA , emend. 

1888 Slamna (part), Vejdovsky, Sb Bobm Ges Prair, Math.- 
Nat Ciasse, 1883, p 219 

1884 Slavtna (part ), Vejdovaliy, Monog pp 25, SO 
1896 JVliis (part ), Beddaid, Monog p 281 
1900 Slavinn (part ), Michaol'*en, IW , x, p 82 
1909 Slavtna (pait ), Michaelsen, Suaswasserf Beutsch p 13 
1913 Slamna (part ), Piguet, Olig, Siusse, p 47 

Prostomium lounded Body covered with an investment of 
foreign particles Tactile papills present, segmentally arranged 
111 zones Ventral eetm double-pronged crotchets Dorsal setm 
beginning in vi, with hair setm and single-pointed ueedles 
Clitellum embracing v-vii Male funnels facing backwards into 
the mouth ot the sperm-sac , atnum in vi , sperm-sac single, its 
hinder part included within the ovisac , spermatheca with duct 
and ampulla distinct. Penial sets piesent. 

The genus Slavtna was established for the Nats appaidtculata 
of d’Udekein by Vejdovsky in 1883, the diagnosis is in 
Czech In the same author’s monograph of the following year 
the chaiacteis are — Presence of capillary setm, which begm on 
segment vi, absence of gills and proboscis, the capillary sets of 
the first pair of bundles being much longer than those of sub- 
sequent segments 

Beddaid in 1895 does not recognize the genus, and places the 
only species under Nats Micliaelseu in 1900 defines the genus 
thus — “ Prostomium lounded Integument often furnished with 
small non-ietractile papillm Ventral bundles with forked crot- 
chets , dorsal bundles beginning in vi, with capillaiy set® only, 
those of vi with one or several elongated hair setos.” Two species 
are inclnded, S apjpendrteulata, with foreign matter on the integu- 
ment and in tegumental papill®, and,>S gramhs, without either 
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(S. gracilis is the Ifais gi acilis of Leidy , the absence of foreign 
matter is implied by its not being mentioned, as in the case of 
S appendieulata) 

In Michaelsen’s volume on the Oligocheeta in the ‘ Susswasser- 
faiina Deutschlands ’ the elongated haii setae of segment n are 
the diagnostic mark of the genus in the key , the lull diagnosis 
inns — “Piostoinium well developed, simple, rounded Dorsal 
bundles of setae begin on vi, with capillaiy sets, tiiose of vi with 
enoimously elongated hair setae, several times as long as the 
diameter ot the body ” 

I’lnallj Piguet m 1913 diagnoses Slavina as follows — “ Pro- 
stommm lounded Ventral bundles of double-pronged crotchets 
Dorsal bundles commencing m vi, and, at least in the European 
specie^, .iccompanied by needles with simple point Heproductive 
apparatus not know n ” — Though thus neither the sheath of 
extraneous pai tides nor the elongated hair setae of segment vi 
aie found in the formal diagnosis ot the genus, both features, as 
well as the circles of integumental papillae, come into the key 
(the work, howeier, deals only with Swiss foims) The diagnosis 
in the body of the woik would not, however, distinguish the 
genus from Nats, of which certain species have smgle-pointed 
needles along with hair setae in the doisal bundles 

Four species altogether ha\e been referred to this genus, — one 
American, one Euiopean, and tw'o Indian, but I now lecogmze 
my S punjabensis as identical w ith S appendieulata (as suspected 
by Michaeheii in 1913) Of the three species which seem valid, 
two {appendieulata and gracilis) agree in possessing the elongated 
setaa, and two {appendieulata and montnna) in baling the sheath 
of foreign particles and circles of tactile papillae 

No\" specially elongated hair setae are not necessaril}' — peihaps 
not at any time — of generic importance, compare the genus 
Pnstina, wheie one species has such <etaeand tlie otheis have not 
The second group of characteis, papillae and extraneous coveiing, 
are of at least equal \alue, and immediately gne a distinct 
physiognomy to the animals possessing them I piopose, theie- 
fore, to group togethei the tw'o species with these features, 
appendieulata and nwniana, and to leseive the name Slavina for 
these , S gracilis w ill then go w'here it wus placed bv its discoverer 
Leidy, in the genus Nais, wlieie its relation to the other species of 
the genus will be the same as that of Pnstina hngiseta to the other 
species of Pi istina (I do not forget that Ophidonais sei peniina has, 
according to Figuet, a sheath ot fine foieign particles, and also 
circles ot sensorj papillae , but that genus is characterized bj' the 
entire absence ot hair setae from the dorsal bundles, a good geneiic 
character) 

Key to the Indian species of Slavina 
I Eyes present , dorsal haii setae of vi much 
* elongated iS appendieulata. 

No eyes, dorsal hair setae of n not specially 
elongated S montana 

G 
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1 Slaviaa appeBdicolata {^Udeh ) 

1909 Slattna app&idieulata, Michaelses, Mem Isd Mus i, p 182 

1909 Slamia jninjabensw, Stephenson, Mem Ind Mus i, p 272, 
pi -VTin, hgs 35-37, pi mx, figs 41-46, pi aje, fags 60-52 

1913 Slaixna punjabensis, Stephenson, Tr Soy Soc Sdin xlix 
pp 737,744,757 ’ 

1913 Slavma appendtculata, Michaelses, Mem Soc Keuchatel t 
p 207 

1915 Slaiina pinijabensts Stephenson, Tr Roy Soc 1 

p 793, pi Ixxx, figs 4, o ' ’ 

1916 Slavma ptinjahauts, Stephenson, Sec Ind Mus xij, p 302 

1855 i\"«w appendieulata, d’O'dekem, Bull Ac Belnque -vai. 
p 652, fig 3 

1884 Slavma appendieulata, Vejdorsky, Monog p 30, pi m, 
fags 17-26 ’ 

1895 Kais appendtttdata, Beddard, Monog p 287 

1903 Slavma appendtculata, Michaelsen, Jahib Hamb wiss Asst 
xi\, p 185 

1906 Slauna appendtculata, Piguet, Ser Suisse Zool xiv, n ">82 
pi xn.fag 20 > 





Fig 28 — Slavina appendttulaia (Udek ) , 
ventral seta (the proximal 
prong or the fork shoirn 
shghtl} too short) 

Iiength of single individual 2—8 mm , of chains 4-20 mm 
Segments of single animal 20-46, n=19-25 Colour bght 
brown , body opaque, due to an investment of extraneous particles. 
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Prostomium rounded, short Eyes present Integument with 
zones oE non-retractile tactile papillae, beaiing a few sensory 
bristles , one such piincipal zone nt the level of the setae , and 
fiom VI onwards a second, less important, often absent, more 
postariorly lu the segment Vential bundles with 2-5 crotchets 
(text-fig 28), the distal tooth a little longer and considerably' 
thinnei than the pruxim.il, iiodulus pioximal to middle of shaft , 
setae ot n-v slenderer and longer than the lest Dorsal bundles 
with one or sometimes two hair setae, equal to or sensibly longer 
than diameter o£ body, those of vi much longer than the otheis, 
sometimes reaching toui times the diameter of the body , and 
one or two needles, single-pointed, suddenly tapering tow aids 
the distal end Alimentary canal dilates in vin Coelomic corpus- 
cles present Vas deferens torming a loop with its coniexity 
downwards, ascending limb short, entering atiium below middle 
point of its height, atrium large, subsplieiital, taking up ivbole 
length of vi, “pi estate” represented only by peritoneal cells in 
small olusteis over the atrium Sperinathecal ampulla of two 
portions, an ental, thiu-w'alled, i ariable in size and shape, and 
an ectal, a small rounded chambei iaiily const.mt in size , duct 
veitical, invaginated upwaids into cavity oE ampulla ]?enial 
setae (text-fig 29) l-y in number ending in a single well-inaiked 
hook , no distinct nodulus 

Remarks I now accept Michaelsen’s identification of mv 
/S punjahensis w'lth the common form My sepaiation of the 
Lihore specimens w'as based on the diagnosis in the Tierieich 
volurap — pditly on tlie statement theie made that theie aie two 
kinds of papillae in S appendiculata, one kind numerous, scatter ed^ 
and minute, the other coinpaiatnely laige sensory pi ejections 
, Of these I only iound the lattei , and indeed, as I hare since 
discoieied, the toimei are not meutioned oi figured by d’Udekem 
in the ouginal description, nor bv Veidovsky (138), Beadard (31), 
Boiisfield^llfi), Piguet (133), iioi byMicbaelsen himself in a recent 
diagnosis (124:) I found the i ascular comniissures to be plexifonn , 
Michaelsen li.is explained that the contrary statement in the 
Tieiieicli volume rests on inference only 

The second row' of papillae xvas absent in the Lahore specimens, 
and the one which was present appeared to be less regular than 
111 the Euiopeau woiiiis But the second low is variable at best — 
indeed, Vejdoisky figuies only oneiow Tlie papillae were absent 
oxei the lential suiface, this had been pieviously noticed by 
Bousheld in Rats littida (a synonym of S appendinilata) 

1 was able to study the sexual oigans ot this species, which had 
not betoie been seen, in matuie specimens obtained in March at 
I Lahoie I bare also investigated the phenomena ot autipeii- 
atalsis and leveised ciliaiy action in this species 

DtsliihuUon Ahpui, neai Calcutta, from colomes of PlumateUa 
ematginata , Lalioie, fiee-lning A common Euiopean species 
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2 Slavina montana, nom nov. 

1916 Slavtna sp , Stephenson, Rec Ind Mus xii, p 801, pi xxx, 
fig 1 

I/ength ca 5 nttn , diameter 0 25 mm , segments 47 or 48 
Piostomium blunt. No eyes Poieign particles adhering to 
surface Body-wall contnius pigment gmins Sensoi} papillse 
apparently in a single rone rather behind middle of segment, 
often at the level of the setm Ventral setm (text-fig 30) up to 
4 in bundle in most anterioi segments, 3 m the test , in segments 
ij-v length 185/bi, thicKness 3 /ti, proximal prong almost equal m 





Fig 30 — Slavina 7 )i 07 i(ana Stcph , ventral seta X SOO 

length to the distal and twice as thick, on the whole much the 
more mas&ne ot the two, distal prong slightly claw -like, nodulus 
pioxiinal, in other segments length rafliei less, 125 /i, but no 
othei constant distinction Doisal bundles of one hair and one 
needle, the bans equal to the diameter of the body m length, 
none specially lengthened , the needles stiaight, tapering to a 
single point, 50-60 ft long. Stomach m vni (not always) 

Rn^ttnls I at first refused to name this species, since I thought 
it possible that the specially elongated setai which characterized 
the then know n species of /Slavtna might hai e di opped out As 
howeiei there were two undamaged specimens aiailable foi 
examination, the chances of this hai ing happened on both sides of 
both specimens seem to me to be slight, and I have therefore 
decided to distinguish it as /S' numtana < Ihere is really no reason 
will a Slavma should liaie specially elongated set® — one species 
of P/is<«irt has and olheis have not , and I think now that the 
description is probably tiustwoithy on tins point The absence of 
eyes in the piesent species is also a distinction. 

JDtstntmhon Bhim Tal, JKumaon JDist, "W. IJimalayas. 
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8 Genus STTLABIA, Lmh 

Frostoniiiun prolonged into a long filiform proboscis Ventral 
bundles of double-pointed crotchets Dorsal bundles beginning 
in VI, with hair setaa not specially elongated in any particular 
segment, and single-pointed needle sette. 

The genus is best known by the species S laertstins, which has a 
wide distribution in Durope, and is also recorded from America 
and Sibena 

Ihstnhution In India recorded from Calcutta , Lahore , and 
Bhim Tal, in the W Himalayas 

Key to the Indian species of Stylaria 
1 Eyes present 5 laciistns 

Eyes absent iS kemjn 

1 Stylaria lacnstris (L ) 

1909 Styiana lacustits, Stephenson, Mem Ind Mus i, p 276, 
pi \ 1 T, figs 46-48 

1911 Styiana locust) is, Stephenson, Sec Ind Mus vi, p 209, 
text-fig 8 

1918 Styiana locust) ts, Stephenson, Tr Boy Soc Edin xlix 
p 739, 744 



Fig 31 — Alylana lacusins (Ii ) , ventral seta 

Length of single individuals 3-10 mm , segments 23-60', chains 
5 5-18 mm. long, n= 15-35 Colour to th^e naked eye^a clear 
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reddish blown. Proboscis of vnrmblo length Eyes piesent 
"Ventral bundles of slender crotchets (te\t-fig 31), nodulus 
pioximal, distal prong very laige and much cm red, 'proximal very 
small, almost rudimentary. Eorsal bundles commencing in vi, of 
long iiair sette alternating with very short stiaight needles, snigle- 
pointed, without nodulus Stomach in vin or vii and viii 
Behind vi the gut is surrounded in each segment immediately 
behind the septum by a ring of blackish pigment, <tometimes well 
marked and visible to the naked eye, at others hardly present 
First nephridmm in vii, viii, or ix "Vas deferens without 
“ prostatic ” investment, opening into the upper part of a pear- 
shaped atnum , penial setss present 

Rema^Tes The length of the hair setss is variable, in my 
Calcutta specimens it was double the diameter ot the body, m 
the Lahore specimens equal to the dmnietei only The ventral 
setss in the Calcutta specimens were 6-9 per bundle, in those 
from Lahore 5-6. 

The peculiarity ot the process of asexual division consists m the 
fact that the second zone of budding is established one segment in 
front of the hrst, so that the animal of which this segment foi ins 
the middle part has only one segment of the parent, the rest 
having been produced by the budding zones , similarly the third 
such zone is produced one segment in front ot the second 

Some indtiiduols become sexual in Calcutta in January 

Dtsiitbuiton Lahore* Calcutta It has also been found m 
Seistan, E Peisia, and is a common European species 

2. Stylaria kempi 

1916 Htylana StephenEoi),xEec lud Mus mi , p 303, 

pi XXX, fig S 

Length 2|-4 mm Frostomium a long narrow proboscis, m 
length equal to thiee times the diaroetei ot the body No eyes. 
iVsas25 Vential setss all with slight kinking ioiwards ot the 
shaft at the nodulus , those of segments ii-iv (text-fig 32) six or 
fewer in handle, 120^ long, terminal prongs veiy unequal, the 
distal large, the proximal small, nodulus markedly pioximal, distal 
curve of shaft slight , those ot more posterior segments 6-7 m 
bundle, 96-100 /x long, proximal piong remarkably small, 
nodulus proximal, but not so markedly so as in the more anterior 
segments Doisal bundles with one long hair seta, 0*46-0 6 mm 
long, twice or three times as long as the diameter of the body , 
and shorter hairs, equal to diameter of body or less, 200 fx down 
to 80 ft , also tw'o or three siugle-pointed needles, 40 ft m length 
No septal glands Stomach shghtiy or well marked, ni viii and ix. 

Rema^J^s The chief difference between tins and the widely- 
distiibuted 8 lacustns is the absence of ei es in the present fotm , 
perhaps also the greater length of the single long hair seta of the 
dorsal bundles Michaelsen (120) refuses to consider certain eye- 
less^worros described by Floencke as distinct from the common 
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S laeustns These ■worms, which Floencke (118) put in a separate 
genus Cceearta, and divided among three species, are stated to be 
characterized by (besides the absence of eyes) the shortness of the 
proboscis, and the shortness of the hair setm of the anterior 
segments Michaelseii points out quite rightly that these are all 
signs of an incompletely developed anterior end, and that the 

f 



Fig 82 — Slfflai ta Kempi Steph , ventral seta of segment ii X 550 

animals are tlierefoie piobably ordinary Stylarias which have 
become detached abnormall}’’ early It does not appeal that there 
are any such marks in the tw o specimens on which the present 
species 18 founded 

DwtnbiiUon Bbim Tal, Kumaou Dist , W. Himalayas 
9 G-eiius Ohen 

1887 Heio (part ), Bousfield, J Linn Soe,xx,p 91 
1895 Dero (part ), Beddnrd, Monog p 297 
1900 jDero (part ), Michaelsen, Tier x, p 26 

Prostommm uell marked, rounded No ejes Ventral bundles 
of segments ii-iv or ii-v longei than the others Dor&al bundles 
beginning in v or vi, with hau setae' and bifid needles Hinder end 
with branchial fo<5sa, with gills but no palps Genital organs in 
geneinl resemble those ot JVats , sperm -sac single, its hinder part 
contained within the oiisac, spermathecae iii v, do not enter 
sperm-sac, but (in D limosa) rather bulge forwards Alimentary 
canal degenerates in some species in the fully mature (sexual) 
animal 

Por an account of tlie cuiious degeneration of the alimentary 
canal in this genus (in Z> hmosa and another unnamed species), 
V. Stephenson (78) The same phenomenon occurs in Scemonai-s , 
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it occurs in Folychtstes also, but not, so far as is yet known, 
in Ohgochffites beyond those just mentioned. 

The dorsal vessel is ventral in position and on the right side of 
the ventral vessel in 27 zeylantea ; its position has not been stated 
for 27. Itmosa In Hcemonats the dorsal vessel is on the left side 
of the gut , in some Tubificids {Branehvura and Limnodnlus son-- 
alu)t the dorsal vessel is rentraJ and on the left side of the 
ventral vessel , in Aulophortu, closely related to Bero, it has the 
normal position in some species and the abnormal (ventral or 
ventro-lateral, side apparently not stated) nr others. If the 
sta^ment that the dorsal vessel in 27 seylamca is on the right 
side of the ventral is correct, it would seem to be an exception to 
the usual ran of these cases, so far as known 

True gills, m this genus, are projections, usually longer than 
broad, from the floor of the branchial fossa , secondary gills are 
projections from the margin of the fossa. 

BiMlnhutum Iiahore, Sandy, Ceylon , Agra The genus has a 
world-wide distribution outside India 

Key to the Indian spenee of Hero 

1 Gills of the usual type, one pair of secondary and 
tvro pairs of true giUs 

Gills as ndges of wall of branchial fossa, free in only 
purt of their extent 

1. Hero lunosa Letdy 

1914. Bero Itmota, Stephenson, 22ec Ind Mns x, p 3S0, text- 
fig 6 

1914 Bero Itmosa, Stephenson, Tr Boy Soc Edin 1, pp 786, 789, 
pi Ixxx, figs 1, S 

1920 Bero Itmosa, Mehra, P Z S pp 467, 468 

1887 Beta bmasa, Bousfield, J Binn Soc xx, p 106, pi v, 
figs 11-16 

1896 Bero Itmosa, Beddard, Monog p 298 
1900 Bero Itmosa, Alicbaelsen, Tier x, p 28 

Length of single animal about 6 ram , of chains about 12 mm. 
Segments of single animal about 48, of chains about the same 
Transparent Ventral bundles of segments ii-v with 4 or 6 
forked crotchets, longer than those of other segments, nodulus 
proximal, curve of shaft slight, shaft thinner than in those behind, 
prongs with a very narrow angle between them, distal one and 
a half times as long as piozimal , in middle of body bundles have 
3 or 4 01 otchets, shorter than those in front, moie curved, nodulus 
distal, distal piong very slightly longer and half as thick as 
proximal, included angle moderately wide Dorsal bundles begin- 
ning -in VI, with one hair seta and one needle seta, the latter bifid, 
with a slight sickle-shaped curve Branchial fossa vnth rounded 
ventro-posterior boidei, the dorsal (anterior) holder bearing a 
pair of secondary gills , true gills two pairs, leaf-shaped, some- 
what longei than broad No coplomic corpuscles Stomach in ix 
andx, orz. Four vascular loops in vn-x. Olitellum includes nearly 


B Itmosa 
27 g^lantea. 
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the whote of V, with vi and tii Male funnels face forwards in 
r, are cujf^shaped, vas deferens foinis a downward loop and 
enters atrium on its dorsal aspect , atnum large, globular ; no 
"prostatic” cells on vas or atnum, ejaculatory duct shghtly 
invaginated upwards into atnal chamber Spermabhecse laige 
ovoid thm-walled sacs, duct narrows downwards. No genital 
setiB , setae of ri disappear in the sexual animal Alimentary 
canal degenerates at sexual matunty. 

^marjes The Lahore specimens showed a number of segment- 
ally arranged bright orange-coloured spots, at the level of the 
setae below the insertion of the dorsal setal bundles ; the dorsal 
margin of tbe branchial fossa was more cut up than usual, appar- 
ently, and gave the appearance of two pairs of secondary gills 

The set® of the ventral bundles vary, I find (77), in the position 
of the nodulus , as in some other species, there is a regular change 
m its position on the shaft from the outer to the inner seta of a 
bundle 

Distribution Lahore , Agra Widely distributed, e g m 
England, N America, Philippines 

2 Sero zeylamca Steph 

1913 Dero seylanica, Stephenson, Spol Zeyl vni, p 252, pi i, 
hgs 



\ Fig 33 — Dero zeylamca Steph , dorsal needle 

XiCngth or single animal 7*5 mm , chains not obseried, 
maximum diameter 0 35 mm Segments 43—60 Prostoraium 
short, rounded No eyes Ventral set® of ii-v with only a 
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Blight cuive, longer than those of other segments, ca 125 /x, 
prongs with narrow included angle, distal nearly twice as long as 
proximal and ot same thickness, nodulus at or near middle, 
number in bundle 4 or 5, m other segments length 87-98 ft, 
distal prong only slightly longei than proximal and half oi two- 
thirds ns thick at base, nodulus distal, nuuibei in bundle 2~5, the 
larger numbers in the more anterior segments, the smallei near 
the hinder end Dorsal 8et<e begin in vi, the anterior segments 
haling 8 hau and needle sets, tuitber back two of each kind 
per buhdle, and further back still one only, the hairs do not 
exceed the diameter of the body, the neeiUes (text-fig 33) aie 
nearly straight, with a slight sicklesbaped curve and finel} bifid 
point, and a slight nodulus distal to middle Intestine opens into 
ilooi of branchial fossa, which evteuds forwards dorsal to hindei 
end of the gut as a pocket, font pairs of gills as ridges of the 
wall ot the branchitil iussa and fot wardly-diiected pocket, the 
ridges being free in pait ot then extent, either in then middle oi 
at their hinder ends (in the latter case they point ioi wards, not 
bnckw'ards as in most species ot the genus) 

JRmxmks The curious arrangement and form of the gills is 
distinctive 

Dtsti ihtUton Kandy, Ceylon 

10 Genus AUlOPHORTJS mrnarda 

1861 jlufopAoitis, Schmaida, Neue wirbell Thieie, i, 2, p 9 

1887 Dero (part llousfield, J Linn Soc -w, p 103 

1895 Drio (part ), Bed dnxd, Alnnog p 297 

1900 Dcio (past ), Mich aelsen, Tiei x, p 26 

1905 ^ ulophot us, Michaelsen, Z wiss Znol Kxxii, p 307 

Prostoiniuin w'ell developed, lounded Ventral setjo beginning in 
11 , composed of double-pionged ciotchets Doisal setoe beginning 
in V 01 M, bundles roinpused of hair setae and forked or palinoto 
needles iiindei end loiins a branchial lossa witli paired gills, the 
bordei of the fossa prolonged behind into a pan ot long filiform 
appendages (palps) diieigiug in the torm of a swallow’s tail 

The distinction from the genus Deto consists in the po'^session, 
m addition to the gills, ot a pan of long non-retinctile and non- 
\ ascular palps at the hinder end Schinai da m dehinug Atilophm us 
took the piesence of palps, the absence of gills (which appaiently 
he failed to ob‘-er\e m his two species), and the luanufactuie ot a 
tube as the distinguishing chaiacteis Most wiireis foi some 
time afterwaids, howeiei, ineiged the genus in De>o, hut 
Muhaelsen m 1905 le defined it and sepirnted it again, and he has 
been followed by latei authois 

The doisal lessel is lential in position foi the gieatei part of 
its extent m A tojiiniieasii, and ventro-lateral m mtchaelsem , 
it has the noi mal position iii A fax eattis 

JDisti tbuiton Calcutta, Lucknow, Blum Tal, W Himalayas, 
Lahore, Bombay, Khed, Poona Dist , Kandy, Galle, and else- 
w here m Ce 3 ’lon. It has a world-wide distribution outside India 
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Key to the Indtan spectes of Aulophoriis 

1 Dorsal needles palmate -4 ionLmensis 

Dorsal needles double-pointed 2 

2. Gills two 01 three pairs of true and one of accessory, 

oi three pairs of true gills only A fut catm 

Four pans of true gills A mtchaelseni 

A onycejoTialus Scbmarda, f3), from Galle and also from the 
interior of Ceylon, is placed by Miclmelsen in the Tierreith as a 
doubtful species, he has eince suggested (54) that it may be 
identical with A ionlnnensts, it is not A michaelsem^ since found 
at Kandy 

1 Aulophoras tonkinensis ( Vejd ) 

1909 u5 to7i^ine»sM,lVIichnel8en,]\rein Ind Mus i.p 132 

1911 Aulophoius tonkinensis, Stephenson, Dec Ind Mus \i, 

p 212 

1913 Attlophorus tonkinensis, Stephenson, Ti Hoy Soc Edin tlix, 
pp 738, 744, 767 

1894 Deto tonkinensis, YejdoTski, Mem. Soc Zool Fi \ii, 
p 244, te\t-fig 

1900 Dei o <(»iX.i»ensis, Micbaelseu, Tier p 30 

1905 Deio fonAincnns, M.chaelsen, Zoologica, \lii, p 363 

Length of chain of tivo animals 3 5 mm , maMinum thickness 
0 28 mm , segments 26-29 , tj = 17 or 18 , 6 segments added in 
budding zone to form head of second annual Frostoinium small, 
short, , rounded , pharyngeal region sw ollen, the prostomium 
appearing like a nose on its end Ventral bundles with 4-7 
crotchets, the prongs short, setae of ii-t the same thickness (3 fi), 
but longer (90 p) than Tho'=e of other segments (70 y.) Dorsal 
bundles beginning in ii, with one hair seta 0 16 mm long andS/^t 
thick, the prongs dneiging to u width of 7 ft, and connected by^ a 
web which may appear iibbed Hinder end cyhndncal, not 
expanded, with an oblique funnel-shaped depression, from which 
two pairs of long cylindrical gills with conical extiemilies (the 
shape of a lead-pencil) project, the doisal pair longei aud thicker 
than the ventral , i entral bordei prolonged into a pair of palps, 
cylindrical, w’lth distal end slightly sw ollen and rounded, somew hat 
longer and thicker than the dorsal gills Coelomic coipuscles 
present Stomach in ix Dorsal vessel has a ventral position 
thiougliout the greater part of its extent, contractile commissures 
in vii and \in 

KemaiJcs Michaelsen considers this species ns possiblj iden- 
tical with Sebmarda’s A ovyeepTialits fiom Galle, Cevloii (3) 
Annandale apiid Michaelsen, (54), gives an account of the 
hehaviour of the worm , it moves about in a case of foieign 
particles, extending the aiitenor part of its bodi, it uses its 



92 




protrusible pharynx as a sucker bj which to pull itself along , the 
palps protrude ironi the hinder end of the cose as it moves , cf 
also Stephenson (61, p 213) 

JOisirtbuUon Calcutta, Jjucknow, Bhim Tal, Kumaon Bist , 
W Hiinala3'as Also from Tonkin, China 


2 Aulophorus fnrcattis (Olen) 

1910 De7Q sp , Stephenson, Bee Ind Mus v, p 71, text-iigs 5-8, 
pi vii, tigs 4-6, pi \iii, fips 5-7 

1912 AttlopAonta stephensom, Michaelsen, Arch f ^fatiirgesch 
l^xvlll, Abt A, Heft 9, p 116 

1914 y4u/o^Ao,‘MsywieatMs, Stephenoon, Bee Ind Mus x, p 332 

1916 Aulophorus fwcatus, Stephenson, Tr Boi Soc Edin 1, 
p 784 

1916 Stephenson, Bee Ind Mus xii, p 306, 

pi XXT, fig 8 

1887. Deto ftucata (part), Bousfield, J Linn Soc x\, p 105, 
pi r, fig*! 17, 18 

1895 J[)« o/i/reatu, Beddard, Monog p 299 

1900 JDeto fuicata, Michaelsen, Tiei x, p 29 

Length of chains about 6—1 6 mm . diameter 0 2 mm Segments 
of single individual about 36-40 or more, of chains up to 48, 
n=lS— 25, 5 segments added to head ot second iinimal m 
budding zone Prostomium lounded Ventral crotchets 4-5 in 
bundle, fewei posterioilj , those ot ii-n a little longer, with 


Fig 34 — Aulophorus furcatns (Oken) , dorsal needle 

longrt prong*!, the distal longei than the proximal, equal in 
thickness oi the pioximal thicker at the base, from \ onwards 
the crotchets are moie curbed, shoiter, and thicker, with shorter 
teeth, the distal a little longer than or equal to the proximal, 
which IS a little or considerably thicker Dorsal bundles 
beginning in containing one double-pointed needle (text-fig 34) 
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wilh a slighl; sickleshaped curve, and one hair seta winch does not 
attain a length equal to the dianietei of the body Branchial 
fossa funnel-shaped, with two pans of true gills and oue pair of 
accessory gills, or three pairs of true gdls, or three pairs true and 
one pair accessoiy gills The posLeiioi maigin ot tlie fossa 
piolonged into a pan ot long narrow palps, diverging behind 
Bour or five pairs of vascular cominibsures, in vi-ix or vi-x, or 
even sis pairs in v-x , doi sal vessel on intestine No stomach 
Coeloiuic corpuscles present oi absent Fust nephiidiuin in vn 
(raiely vni) Chtellum v-|vii=2| Afale funnels cup-shapeci, 
close together, looking upwards and backwards, in mouth ot 
spsrm-sac , vas defeiens lunning downwards on septum 6/6,' 
entering anterioi face of atriiiin , atrium small, subsplierical, no 
covering of “ prostatic ” cells , eiaculntorv duct short, somewhat 
mvagiiiated upwaids into the ntnum Ovisac encloses sperm-sac 
SperinathecsB ovoid sacs confined to v, duct nairow and stiaight 

Bernards I have shown that all intermediate conditions exist 
between the tvpical A fut catus with two pairs ot true and one 
pair of accessory gills, and the form at first described as Dero sp 
and attei wards named A stepliettsom by Michaelsen, with three 
pairs ot tiue and one pan ot accessoiy gills The species must 
therefore be united, and the diagnosis widened accordingly If 
thought necessary, the typical form w ith two pairs of true and 
one pair of accessoiy gills may be distinguished as f typtca, and 
the other exti erne of the senes as f stepliensont (Mich )r-«’lfelLihe 
proviso, however, that intermediate forms occur 

Butt ibution Lahoie, Bombay, Khed, Poona Bist , in a hot 
spiing Widely distributed in Europe , perhaps m Africa and 
Ameiica also 


3 Aulophorns michaelseni, nom nov 

1913 Avlophoi us palush is, Stephenson, Spol Zej 1 i iii, p 255, pi i, 
fig 6 

1916 Aw/o/jAo; MS M, Stephenson, Rec Ind Jfus mi, pp 305, 

306 

Length ot single aniinnl (presei ved) 3-4 6 mm , diameter 
0 3 mm Segments max 52, n=22 Piostomium shoit and 
rounded In pieserved specimens the anterior end is somewhat 
swollen, thickest at iv, vi-vn being contracted' and having th^ 
appeaiance of a neck No eyes Hinder end with palps, gently 
lapeimg m tliickness from 60 yx proximnlly to 16 /x at distal end, 
and foiii pairs of gills, all true (inserted within the margin of the 
funnel), the most auteiiorly placed being the shortest Yential 
setsB of ii-iv (tevt-fig 35, h) 4-5 pei oundle, 76-84 p. long, distal 
prong twice as long as proximal, but only two-thuds as thick at 
base, nodnlus markedly pioximal, those of the othei seginenfs 
(te\t-hg 35, c) 4 pei bundle, or 3 oi 2 posteriorly, prongs equal 

\ 
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in length bub distal only half ns thick ns pios;iinai, nodalus 
maikedly distal, setae shortet than those of the anterioi group 
(6S/t), and tnoie curved. Dorsal bundles begin m v, consist of 
one hail seta not eTceeding in length the diametei of the body, 
and one needle (text-fig 35, a), 51-55 fj. long, sickleshaped, 



Fig 3b — Aulophofua f/ttchaelient Steph , a, dorsal needle , 6, anloiioi lentinl 
seta , c, pustei lor ventral seta (d and e more luaginficd tbau a) 

foilted, with slight uodulus at junction of curved with straight 
j3oition,,of the shaft Septal glands in iv and \ No stomach 
Dorsal vessel has a veutio-lateial position on the gut foi the 
greater pait of its couise 

JRematls I liaie come to the conclusion that the piesent 
species must be sepaiated from u4 palus/fts Mich (121), nith 
uhich 1 at fiist united it So fai as I know, the only description 
of A palxtsiiis that we possess is merely n shoit prelimiiiair 
diagnosis, but even so, the mention of ciotchets (Hakenboisten) 
in the doisal bundles is, 1 non think, sufScient to distinguish it 
horn the piesent form , the doisal needles of this foim cannot be 
called Hakenboisten, and I tlieietoie give it a new name 

I considered in 1916 that this species might ultimately liaie to 
be ineiged mA /to ca^us, thiough the discoveiy of intermediate 
conditions ot the gills, as it has been necessaiy to iiieige 
stephtnsoni But the position of the doiaal vessel seems to be 
a uell-niaiked distinctiou 
Distiibutwn Kandy, Ceylon 
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Family TUBIFICID^. 

Small aquatic worms, usually reddish m colour, up to 200 mm 
in length, of slendei huild Setae in four bundles pei segment, 
usuallv with an indeterminate number of setae pei bundle 
Ventinl bundles contain only bihd or more rarely single- 
pointed ciotchets , dorsal bundles consist of bihd or pectinate 
crotchets only, or ot bifid oi smgle-pointed ciotchets with hair 
setae, both dorsal and ventral senes begin in ii No muscular 
gizzard Testes and ovaries in v and "vi lespectively , \asa 
deferentia open each into an atrium, or both into a common 
atiiuin , ati Him opens on XI Speimnthecae may be absent , when 
present they open on x Asexual reproduction by fission as in 
the Naididae does not occur 

The aboi e diagnosis does not apply fully to the aberrant genus 
Aulodi ihis 

This family is very common in Europe, but hitherto onl}-^ eight 
species, belonging to si\ geneia, have been found in India 
This poverty is partly appaient, partly real The difficulties in 
the way of the exact study of this family are much the same 
as those mentioned for the Naidid<e, though being on the whole 
laiger woims than the Naididae one would expect them to be 
collected ottenei , that this does not happen is an indication 
that the family is really somewhat scantily represented in India , 
and the same applies to the Enchytiand® Two of the eight 
Tubificids, how’ever, Limnodi this socialis and Bi nnchiw a soioei byi, 
seem to be I airly common forms 

The dispioportions in numbers between the Indian Naididae 
and Tubificidae are brought out bv the following table — 

XciDiDE TtninciDE 

Gei many (Michaelsen, Susswassei f 
Deutsch 1909) 39 19 

Switzeilniid (Piguet, Olig Suisse, 

1913) 33-34 15 

India 31 S 

Dtstrihviion Kashmii , Lahore, Pun]ab, Lucknow and Agia, 
United Provinces , Buihanpur, Centinl Provinces , Calcutta and 
Belgatchia, Bluiseong, E Himalayas, Hanipur, Assam, Inle 
Lake, Burma , Barkuda Island, Chilka Lake, E Coast , Hadias , 
Nilgiiis, Kandy, Cejlon 

Key to {he Indian genei a of Tubificidae 

1 Gills present in dorsal and ventral series BnANCHiriiA 

No gills 2 

2 Outer prong of ciotchets throughout shoitei 

than inner Ax-IODRiii-S 

Outer prong of crotchets mostly equal to or 
longer than inner * 3 
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3 No spermathecse , spermatophores af!i:Led to 

surface of oninial Bothhioxf uiiuv 

Spermatheca single Monop\ i > phorus 

Speimatbecs paired 4 

4 ISo bail setso in doisnl bundles, all doisal 

needles bifid LiMAooitir vs 

Hair setae present, auteiior dorsal needles 

ctenate Tubifex 

1 Genus LIMNOBRILUS Claji 

Doisal and veiitial bundles \iith bifid crotchets, of the same 
foini 111 both, no hair setae Dateial pulsatile lieaits in vni, 
or more usually in viii and i\, vascular cutaneous netnork lu 
the posterioi part of the body Testes in x, ovaries inxi, vas 
deteiens long, atrium with a bulky solid prostate, ending by a 
true penis (t e , one the folds of ivhich are not capable of being 
smoothed out) with usually a strong chitmous tube Sperma- 
thecaa” in testis segment, containing spermatophores alter 
copulation 

The common species is L soeialts , specimens of the genus, 
species indeterminable, have been obtained from Sona Snr, a 
small lake in Kasinmr, at a height of 12,500 ft {Ltmnodi tlus sp , 
iStephenson, Sec Ind Mus xii, p 307). 

Dufnbution Lahore , Calcutta and Belgatchia , Kandy, Ceylon , 
Kashmir The genus is coinmou in Europe, aud is found idso 
111 N. Ameiicn, Japan, and Tibet 

I Linmodrilus socialis Step7t 

1912 Ztmnodnhts soctalu, Stepheason, Tr Roy See Edin 
xhiii, p 294, pi It, figs 0-16 

1912 Ztmnodi tins soctalu, Stephenson, Bee Ind Mus tu, p 237, 

text-fag 4 

1913 Xt»uiodM/us socioh^, Stephenson, i^ol Zeyl ^ni,p 260 

1913 Ztmmdnlus toctalit, Stephenson, TV Boy Soc !rain xlix, 

pp 740,744,762 

1917 Livmodnlvu soaalts, Stephenson, Mem As Soc Beognl, 
VI, p 93, pi IV, figs 6, 7 

Colour pale reddish brown, deeper anteriorly Length up to 
75 mm extended , thickness less than 1 mm Segments ca 110 , 
a doable annulatioii in the fiist few Prostoinium bluntlv 
conical Setffi (text-fig 36) with proximal prong of fork shorter 
and stoutei than the distal, nodulns distal; length in anterior 
pait of body llSja, diminishing to about 80 fi behind, €-8 per 
bundle anteriorly, diminishing to 3 or 4 posteriorly Baned 
gland-hke masses of cells lentio-laterally to cesophagus in vi and 
Ml, and smaller aggregations in v and vm Dorsal lessel situated 
ventially, to the left of the ventral vessel for the greater part of 
its course, no submteatinal vessel, a supra-intestinal present 
in segments v-ix , hearts a single* pair in viu, and in the sexual 
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animal in addition a pair of long sinuous loops to the genital organs 
Cutaneous plexus in the posterior half ot the bodr formed by 
four chief capillary vessels on each side in each segment, n hich 
brauch freely and anastomose Nephiidia of in and mu (the 
most anterior puis) surrounded by large peai-shaped cells , then 
a hiatus till siu , nephndia not present m every segment after 
■sill, Cerebial ganglion cleft both anteiiorly and postenoily 


Fig 37 — Inmnodnlus soeialis Stopb , 
cbitinouspemaltube, X Ho 


Fig 36 — Ltmnodnftis soctalts Siepb , 
seta, X’760 

Chtellom embraces xi-xn Vas deferens wider in its first 

portion, atnum elongated, pear-shaped, the first part the broader, 

prostate continuous with first part of atrium, perns sheath 
(text-fig 37) circular m cross-section, narrowing somewhat to its 
termination, about 10-11 times as lone as broad at its upper end 
(520 fx. and 49 /u,), termination expanded in form of a trumpet and 
its anterior lip strongly everted. Vesicul® seminales paired m ix, 
single m xi, the latter reaching back through a number ot 
segments No sperraatophores. 

SemarJes The worms may occur in great abundance, forming 
tangled masses of several pounds in weight ; their heads are 
downwards in the mud, their tails freely waving, on any 
interference the animals contract themsehes with extraormnary 
rapidity, and there may be no sign of hfe where a moment before 
there was a large animated mass. 
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I found that in IVInrch at Lalioru a l.iige piopoifioa of the 
Monns weie headles'? , the vioims had been iound &e\iull\ mature 
in Deceuibei and aUo in Februu^, uid I am inclined to suppose 
that the depoMtion of the laige eggs cuises so inuth damage to 
the anteiioi segments that these are thrown off, the oiiduct 
ajipears to be such a small passage that it does not seem ]iossihle, 
with even allowance for distension, to suppose that the oincan 
escape thiough it It is thus possible that, though the worms 
Ino tor some Inno nftei losing the antciior segments, (he whole 
generation peiishes e\eij 3 'eai 

I have toiind the woim 111 mateiial from kjoto ,lapan, 
eolleeted hi Annandale , it is sold as food for goldfish and is thus 
one of the tew Oiigocbaita tliataic ot coninieicia] impoitance 
riio same species has been described by Koinuia ( 138 ) as 
L qotoi (for a discussion on the identitv of these cf 84, where 
also the question of nomenclature is aigned) 

This species appeals to diffei fioni others of the genus in not 
ha\ ing spoi inatophore- 

Both antipeiistalsis and ascending cilinit action occur m the 
intestine, as 111 the Xaidid^c 

DisU ibution Lalioie , Calcutta and Belgatcbia , Kaiuh’^, Cei Ion 
Also m Japan 


2. Genus BRANCHIURA Bedd 

1892 iliaac^iKia, Bcddaid, Quail J Mic Sci vvxui, p 325 
1&95 i?i aac/aKi a, Beddaid, Monog p 270 
1900 J7)o/<c/<iK>ri (pait ), Micbnelson, Tici x, p 39 
1908 Jitanchtma, Michnelson, Aitb f Nnturgescli Iwn, 1, 
V pp 140, 162 

Doisal bundles with hair setio, along with single-pointed or 
forked crotchets Segments ot the hinder pait ot the bodr 
with a doisal and a lential gill Atrium with a blindlr ending 
appendage (pnratrium) , teiniiiial portion of atiium eiersible as a 
]>euis, no penial setag No speiinatoplioies , spei ninthecai hlled 
111 copulation with auioiplious masses ot spermatoisoa A special 
emlomic sac encloses the ectal portion of the male efierent 
apparatus 

This inteiesting genus has been the subject of much discussion 
since the dcsciiption of J5 scwci by Beddard 111 1892 For a 
tesKme oi tlie hunts asciibed to the genus at various times ef 
Stephenson (84) , at present it: is held to comprise only the one 
species 

The relationships of the genus are discussed in the paper just 
mentioned, and in the others there referred to The closest 
lelatiio of Btanchmta, however, is the recently discovered 
Ktiwammia (Stephenson, 84) Notable in both geneia is the 
coolomic sac winch encloses the teiminal portion of the male 
effeient apparatus , the function of this sac, which has muscular 
walls, is bv its contraction to eiert a poition of the atrial wall as 
a penis A similat sac has been found m some species of 
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(BeJil ud, 110 , Beiiliain, 114), >v]ieio its function ih 
app.iiently siinilai these .luthoi-i suppose tlio sac to have been 
foimed in Plucoihilus bv i sphlting off horn the siu hice of the 
atiuiui 

J)isti ibution Lahoip , Calcntti , ^Lidias, BucUnow and Agia, 
United ProMiues, Alanipur Assam lule Lake, Bui mi, and 
Knuiig-danig Yaung-hue Mcate Also lecoided hoin London, 
Dublin, Fiance, Geiinanj", Japan, and China 

1 Biancliima soweibyi Bedd 

1912 anc/iiiu a soiofiiyi, Stephenson, Ti Ro^ Soc I'din \hni, 
p 285, pis 1 , 11 , tips 1-8 

1912 Ri aiic/nio a soiiiiZiyi, Stephenson, Rcc Ind AIus mi, p 234, 

pi vii, h"s 1-0 

1913 Btaiichiuia Miioei Steiihenson, Ti Rov Soc lldui vhv, 

pp 741,744,763 

1918 Stephenson, Rec Ind 3Iu3 \ii,p 12, 

tev-t-ligs 1-3 

1920 Z7iniic/iiio « soictjAi/i, Stephenson, Hem Ind Mu* mi, p 200 

1920 JJunicJnuiu -otLe}/)yi, yLvihia,!' Z b pp 457,458 

1921 R) aiic/nm a «oii/C)5yi, StLpliensoii, Rec Ind ilus wn p 752 

1892 Bianchiuia sotueioiji, Beddard, Quart J Mic Sci wvni, 

p 325, pi 19 

1893 Ri nne^ iHj « sow-ei5ii, Beddard, Monog p 271 

1900 St tmeJuw a soivei b>/i, Hichaelsen, Tiei \, p 40 

1908 Rianc/tuii i( sotuei5>/i, Michnelsen,Aich f Naturgesch l\\i\, 
(1), p 134, pi Ml, hga 1-6 

1913 Sianchiuia soiteibx/i, Ke>l, Z wiss Zool evu, p 199, pi i\, 
hgs 2, 5-7, 9, pi -v, figs lO-lo, pi \i,bgs 16,17, te\t-hgs 
1, 2, 17-19, 28-30 36-56 

1917 R» «nc/i«o a sowei hyi, Stephenson, Mem As Soc Bengal, m, 
p 89 

Length ordinaulv 20-50 mm , evceptionally up to ISo mm , 
thickness 1 mm oi moie, fan ly stout, veiy contiactile Coloui 
pinkish giey, uitli wbitei and mote tianslucent maigms Seg- 
ments 74—270 Fiostomium bluntly conical Veiitial bundles 
w itli single- and double-jiointed needles (test-fig 38), up to 6 oi 3 
m a bundle, about 120 /x in length, with double cuiie, nodulus 
distal, the double- pointed Aaiiety, lu which the outei point is the 
smaller, piedommant in the anteiioi part of the body, the single- 
pointed 111 the hinder pait Dorsal bundles in the inteiioi part 
of the body composed ot 1-3 hairs and 5-8 needles, the liairs 
short, 130-164 /a, not much longei than the needles, and absent 
fiom the whole of the gill legion, the needles of the same toini 
as those of the vential bundles, mostly foiked lu tlie aiiteiioi 
pait, siugle-poiiited in the bindei part of the body The gills aie 
cjlmdrital projections segmentally ananged in the posteiior pait 
of tlie body, occupying the hindmost sixth to two-fifths of the 
bodj,one doisal and one ventral m each segment, theie are tiom 
50 to 140 pans, in length they aie commonly about equal to the 
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diameter oE the bod}, shorter in ft out, where before disappeaimg 
thej become mere tubercles , the} aie not ciliated , the cavitv oE 
the' gill-piocess is shut ofi from the coelom, and contains a 
lasciilai loop Dorsal vessel situated ventio-laterall} for the 
greatei pait of its extent, supiaintestinal piesent fiom vi to \u, 
heaits two pairs, in ix and x, the first pan onginatiug above fiom 
the supiaintestinal, the second trom the doisal vessel, iion- 
contiactile loops in n-iiii Cerebral ganglion deeply lUvlented m 


Fig 38 — 1i\ anc/iiumsowei hyi Bod , single- and double-pointed eetre , X 450 

front, less markedly behind, laige giant fibres in ventral nene 
cordjoE which one is specially enormous (up to 70/«. in diameter) 
Gktellum x-xii Male poie at site of missing ventral setm of xi. 
Sperniatbecal pore behind ventral set® of x. Testes m x, las 
deferens fnul} short, 3 oining the atrmm some distance from its 
ental end, and thence running in the atrial w all to entnl end of the 
latter, ntiium long, joining the paratiium about the middle of its 
length , paiatriuin also much elongated, at its ectal end running 
w'lth the (heie nairowed) atimm for some distance before the 
two lumuia unite, octal poition of atnum (below union with 
paiaiiuini) partially cveisible as a somewhat bladder-hke penis 
(not often seen eieited), both paratnum and ental poition of 
atnum coieied w'lth a massive investment of “prostatic” cells 
(texl-fig 39) Speimathecos wnth almost circulai ampulla and 
shaipl} distinct thick tubulai duct 

Eemaiks Many interesting and cuiious points have been 
brought out recently by the consideraole amount of work which 
has been done on the anatomy of this species The genital organs 
in particulai have leceived attention (Miclmelsen, 1908 5112 ? , Keyl, 
1913 , Stephenson, 68, 88) I ha\ e showm, on the basis ot the Lake 
Inle specimens, that the vanations in sire, and in the number of 
the gills, as well as in the length rtE the latter, aie very consider- 
able , but I have been unable to correlate these variations with 
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the conditions of life, except in some degree with the nature of 
the bottom on which the animals happen to be living iCeyl has 
published a detailed study of much of the anatomy, in which he 
devotes special attention to the histology of the nervous system 
and to a comparative account of the giant fibres in the Annelida, 
to the elements of the lateral line, and to the genital system, and 
adds observations on the mode of life and powers of resistance 



Pig S9 — Branchiura soweriyi Sedd , male genital organs (diagrammatic) 
At ec , at en , at m , the ectal, ental, and middle parts of the 
atnum reepeotively , b, body-wall, os, coelumio sac, f, male 
funnel , m , muscular band , pat , paratriuin , per , peritoneal cells , 
s , septum , vd, yob deferens , cT, male aperture 

Antiperistalsis occurs in tlie intestine, and water may be taken 
in at the anus by “gulping movements”, but ascending ciliary 
action apparently does not occur in the intestine (Stephenson, 
72) 

Keyl states that the needle seim are more or less ^^lumly bifid 
in all bundles 

A curious point m relation to its occurience is its association 
with Ltmnodiilus sociahs The two were found together m 
Lahore, they were louud similaily in Calcutta, and they occu^ 
living together in Tokyo also 

BwtrihuUon Coincides with that of the genus as given above 

The species was first found -by- Beddard in the mud of the 
ytetorm tegia tank in the Jtoyal Botanical Society’s Graiden in 
London , Michaelsen afterwards found it in a warm watei tank of 
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the Botanical (hardens at Hambuig, Pemerthen found 8])ecit»ens 
m the Phone , it was then recorded from several places in India, 
first from Lahore, where it was living fieely m the open, then 
from Calcutta, in the Museum compound, and Madras, in the 
Victorta i effta tank in the Agn-Horticultural Society’s Gardens , 
Keyl mentions that it has been found in warm water houses in 
Gottingen and Piankfort , Southern records it from the Vtctona 
regia tank m the Botanical Gardens in Dublin It has recently 
been taken in Japan (ditches near Tokyo), and China (Eliangsu 
Province), and in India in the Inle Lake, at Manipur, and at 
i\gra and Lucknow 

The question has been discussed as to where its original home 
IS, since in Europe it is almost constantly found in artificial 
surroundings S America was at one time suggested, since the 
VvUona regia is a native of that legion , when it was found living 
fieely 111 India, that country also seemed iiossible It has now 
been shown to be widely scatteied in Asia , and its descent from 
JCavaamwia^ which is haidl 3 ' to be doubted (84, 88), indicates with 
some degree of piobability Japan or some Par Eastern locality as 
its place of origin. 

3 Genus BOTHBIOKEXJEXJM Stoic 

Piostoiuiuin with a sensory pit Doisnl and lentral setal 
bundles uith bihd crotchets, no hair setm No gills Atiium 
with n bliiidlj' ending ^appendage (paiatiium), No perns No 
Eperinatliecas Spenuatophores afhiked to the body-wall in 
copulation 

DisUtbviwn Kuiseong, E Himalayas The genus is also 
known fioin Europe, N Aineiica, and the Mala\ Peninsula 

1 Bothrioneumm ins Sedd 

1909 Both loneu} urn ii t*, Miclraelsen, Mem Ind Mus i, p 135 

1910 Both tmteuf um Stephenson, Hec lud Mus i, p 241, 

te\t-hgs 1, 2 

1901 BoOa loneui onit IS, ’Beddaxi, B Z S i, p 81, tevt-hgs 8-10 

Modeiateli stout, about 25 nini -in inaximum length Segments 
Sabout 64 Prostoiiuuin semicirculai Piongs oi setm at a wide 
angle, the distal usually the longei, the pioximal the thicker, 
number pei bundle 3-6 in the anteiioi pni I ot the bod 3 , regularly 

2 in the posterior No lential setie in the segment of the male 
poie Masses of gland cells in connection with the oliinent.ir 3 
tube in in,\iv, and i No cutaneous capillaiies Clitellum on 
segments of male poie and succeeding segment No iienial sette 
Position of genital o.gans laries, male apertiiie being on xi oi xii 
Vas deferens divisible into two legmns, imested b\ a thick la^'ei 
of peritoneal cells, fiist pait of atiinni fusifoiin in shape, next 
portion iriegular, with a numbei of folds or small dneiticula, 
pamtiium small egg-shaped, without a cap of peritoneal cells, with 
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hardly distinguishable lumen, its mouth invaginated into second 
part of atrium , terminal portion of atnum unites mth its fellow 
underneath ventral neive cord, the male aperture being median 



Pig 40 — Bothnoneurum ins Bedd , empty spermatophores 


and single Spermatophores (text-fig 40) of somewhat fusiform 
or irregular shape, attached by a solid stalk to the chtellar 
segments, one to five in number Female apertuies paired, in 
groove behind male aperture 

Bistribuhon JCurseong, E Himalayas The species is also 
known from Siamese Malaya, whence it was first described 

4 G-enus MONOFYLEPHORUS Levinsen 

1892 Venmcidus, Goodrich, Zool Anz xv, p 474 

1895 Vet miculus, Beddard, Monog p 271 

1900 Vet micuhis, Michaelsen, Tier x, p 40 

1900 Hhizodt lilts, Fi Smith, Bull Illinois Lab \ , p 444 

1900 Rhizodnhis, Michaelsen, Tier x, p 522 

1904 Monopylephonis, Ditlevsen, Z wiss Zool Kxvnjip 423 

1906 Monopylephortts, Mooie, P Ac Philad Ivii, pt 2, pp 375, 

376 

1909 Rhizodt ilus, Benhaiii, Ohg Subantarctic Is , p 260 

1913 Monopylejthot us, Michaefaen, Zoologies, xwi, Heft 67, 

Teil 1, p 141 

1914 J2/iis(k7j i/it9, Benham, Tr N Zealand Inst xlvii, p 183 

1916 Monopyle2tJionis, Nomura, J Coll Sci Tokyo, xxxv. Art 9, 

p 44 

1917 Monojtylephot its, Stephenson, Mem Ind Mus v, p 439 

Ventral and dorsal setal bundles with forked crotchets only 
Male poie, unpaiied, in xi Spermathecal pore or pores in x 
Female pores paiied, in 11/12 Hearts in x, and often also m 
some of tlie precedjing segments Testes in x, vasa deterentia 
short, opening by means ot a common simple atnum Ovanes 
in XI 
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The above is taben from Alicbaelsen’s Tierreicb voloiae Tn 
addition, tbe nephndm appear to be pocuharlj constituted, having 
their cods closely united as m the Eaohytneidaa Nomura gives 
as distinctions of Monopylt^horu* from Bhtsodrdus (both being 
included in the aboie diagnosis) — the presence of unicellular 
vaUes in the dorsal vessel, the absence of direct commissural 
vessels between dorsal and ventral trunks (the commissures being 
broken up into a cutaneous network), and the presence of a 
dame-Iike stmctnre in the nephridinm, apparently the lengthening 
of the upper lip of the nephrostome; besides a few other 
characters of minor importance 

Distribution In India only recorded from Barknda Island, 
Cbilka Lake The genus is widely distributed, being found in 
England, Japan, Denmark, N Amenca, the Kermadee and 
Auckland Islands, and the Transvaal 

1 Honopylephoms parvus Dttlevsm 

1917. Mtmapt/lephortts partus, Stephenson, Mem Ind. Mas v, 
p 486,texfr-fig 1. 

Maximum length 8-16 mm , diameter ca 0 4 mm Segments 
38-64. Colour pink in life Frostominm large, prominent, 
triangular with rounded tip. Setts of two forms, single* and 



Pig 41 — Monopvlephoru'i parua Ditlevaen, «, double pointed sete from on 
anterior dorsal bundle , b, siiiclc>pointcd seta from a '■cntral 
bundle behind the middle , X 7G0 

double-pointed crotchets (te\t-fig 41), no hair setts Double- 
pointed setse 80 p long, 3 p thick, nod ulus soinen hat distal, prongs 
equal in length, both comparatively short, of about equal tliicknecs 
or, especially posteriori;^, the outer thinner than the inner 
Single-pointed setse ca 70 p long, 3p thick, distal curve more 
maraed than the proximal, tip sharp, nodulus slightly distal. 
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Some sets with intermediate characters, the outer prong being 
small Ventral sets absent in », usually three per bundle, but 
may be more in the antenor segments, and only two posteriorly , 
in the anteiior part the bundles consist of double-pointed sets 
only, behind the middle single-pointed also occui Dorsal sets 
begin in ii, 3 per segment, or 4 or 5 in the anterior segments ; 
anteriorly only double-pointed sets are present, single-pointed 
make their appearance not far from the anterior end, and soon 
entirely replace the double-pointed. A sucker-like pharynx ” 
resembhng that of Enchytrsids , pharyngeal gland-cells arranged 
in four cords dorsally ni^d dorso-laterally. Body-cavity corpuscles 
up to 10/1 in diameter Dorsal vessel laterally or ventro-laterally 
situated on the left side throughout the greater part of the body, 
only fully dorsal at the anterior end Supra- and sub-intestinal 
vessels absent Parietal plexus within muscular layer of body- 
wall Nephridia of “ enchytrsid character , upper hp of funnel 
very long Testes and funnels in x. Vas deferens covered almost 
from the beginning with high pei itoneal cells, passes back in xi, 
and then uses towards the dorsal body-wall , loses high peritoneal 
investment and bends downwards , dilates to form an atrial 
chamber of elongated pear shape, the narrower end below. The 
atna converge and unite to open on a papilla on the roof of a 
median depression on the i enti al sui face of the animal (spermi- 
ducal chamber) Sperm-sacs two, an antenor in ix, and a posterior 
extending backwards from septum 10/11 through several segments 
Spermatheca single, in x, aperture median in 9/10, the organ 
being, howeier, on the left side, it is a somewhat twisted 
cylinder nan owing tow'ards the external aperture to form a slioit 
duct Spennatophores not formed 

Dtstniution Baikuda Island, Clnlka Lake The species has 
previously been found in a littoral habitat m N America , and a 
woim which may be identical has been desciibed fiom Denmark 


5 Genus TUBIFEX Zm 

1895 Tiibijev -}• Ilyodiihis -{- Mftei ocliceta -|- Peloseolex P»am- 
moi i/cies + Semitubtfex -f- Spa Obpei ma -|- JExnbolocepkalub, 
Beddaid, Monog pp 242, 257-262, 264, 272 
3900 Tubifei-yilyodnhie, lUichaelben, Tiei x, pp 47, 48-63, 
524-525 

1909 jTitii/ci, Michaelsen, Susswa^seif Deiitsch p 34 
1913 rMii/fi, Piguet, Ohg Suisse, p 61 

Tentral bundles of bifid ciotcliets Doisal bundles of bifid 
crotchets, and, at least m the antenor segments, hair setse also 
Ventral ciotchets differing in foini from the doisal, the latter 
often pectinate, oi more or less incompletely pectinate (with small 
teeth intei mediate between the tw’o prongs) Atrium with a 
solid piostate, terminating in a penis Speimatophores in the 
spermathecse 

The chaiacters which distinguish the subgenus Tuhfea, from 


I 
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tht) others are. — Surface of the body without papillss, smooth 
Yas deferens longer than the atrium 

Diginbutum JN'ilgins, S India Outside India is widely 
distributed in Europe and N America, and has been found in 
K. Africa Apparently there is only the one record from Asia. 

1. Tnbifez (Tabifex) tabifex (Mull ). 

1021 Tubifei {Tubifex) tuhfex, Stepb Rec Ind Mus. xxu, 
p 763. 

1895 nvul<»um,Beddexd, Itfonog p 244. 

1900 Tub^x tubifex, Mudiaolaeu, Tiei x, pp 48, 626. 

1909 Tttbifex {TtAfex) MichaelsenjSasswHsseif Deutscb. 

p 37, text-fig 73 

1913. Tttbfei. (Tubfex) tubfev, Figuet, Ohg Suisse, p 63 

Length 80-40 mm Segments 60-100. Reddish , rolling up 
into a ball on attempts to seize it Ventral bundles with up 
to 5 bifid crotchets with upper tooth longer than the lower. 
Dorsal bundles with up to 6 ciotchets which in the anterior 
segments present one or several small intermediate teeth but lack 
these posteriorly, and up to 6 hair sets rather shorter than the 
diameter of the body. Hearts in via. Sperinatheess with sac-like 
ampuUse, duct long, narrow, thin, and a little swollen ectally. 
Vas deferens long, atnum irregularly pyriform-remform, the 
ental extremity tluoker, but not separated as au atrial chamber 
from the rather narrower middle portion Prostate large, shortly 
stalked, penis protractile, short, rounded m front No penial 
setae. 

Memarks My own specimens differed from the above 
description only in the ventral setae, in which the prongs were 
about equal in length. 

JHstnbtUion lu India only so far found below Coonoor in the 
Nilgtnx. Outiide India it is widely spread in Europe and has 
been found m N Ameiica 

6 Genus ATJLODRILTTS JBi etscJiet 

1899 AvUoctnlue, Bretsilhei, Rei buisse Zoo! ti, p 388 

1900 Aulodrtlus, Michablsen, Tier x, p 55 

1913 Aulot/ultii, Bigne^, Ohg Suisse, p 67 

Crotchets numerous, i\/tli upper prong shorter and thinner 
than the lower In the tloiaal bundles the ciotchets are accom- 
panied or not, according to tne species, by short cnpillaiy setir 
Aknientai y canal muc!i ailuted from viii onwards Hearts in m 
oi viii , in ii-v nnastoinosing lateial loops , from vii or ix onwaids 
a pair ot loops in each segment Male pore and penial setae on ^ ii 
or "v, chtelluin on vii-viii or x-xi, a small atiium, tollowed by a 
long atiial duct enclosed in a niusculai coalomic sac, terminal 
portion ot ntiinl duct eraginable as a pseudbpenis, speimathecio 
in VI oi IX 

The genus IS repiesented by two siiecies in Euiope. A Itmnobius 
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and A. jpltirueta , in addition, a worm from the S of Erance, as 
yet undescribed, is stated to belong to this genus, and to bare 
retractile penes in front of the rentral setae of segment rli. 

Some^ species, perhaps all, form tubes Probably in all species 
the hinder end of the bodv acts as a gill , it is highly vascnlansed, 
and the anus can dilate, forming in this way what Piguet calls 
a branchial fossa The terminal part of the body is nnsegmented, 
the posterior zone of production of new segments being situated' 
some little distance lu front of the hinder end of the animal * 

1 AnlodriluB remex Steph 

1921 i/ms retnr T, Stephenson, Rec Ind Mus x\u, p 763, 

pi xxviii, figs 2-6 

Length 12 mm diameter 0 43 inm anteriorly, 0 25 mm post- 
enorlr Segments 49 plus a region uheie new segments are 
being diffeientiated, and behind this again a short nnsegmented 



Fig 42 —Aulodnlvs remex StepL , hinder end , x ca 70. 

legion at the hinder end (text-fig 42) No eves Doisal set® 
auteiioily in bundles of about 7 needles and 1-4 l.airs the hairs 
shoit, with a bayonet cune (text-fig 43), needles half as long as 
the hairs, some singly pointed, others double-pointed witli the 
ontei piong nmcli shorter and less conspicuous than the inner 


^ through the press a paper by H B Mehra has 

® P describing two new species from Benares, — 

oronn. fK ^ (see Appendix) Our knowledge of the soxiinl 

organs m the genua is derived entirelj from this Jbper 
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iForther back tbe needles are oar-shaped, witk flattened distal end 
(text-fig 44) , number m a bundle 5 needles and 2 or 3 hairs 
Tentral setae singly or doubly pointed needles (text-fig 45), 9 or 
fewer m the anterior, and 6 oi 7 m the posterior segments, 
singly pointed needles confined to a few of the most anterior 



Fig 48 — Aitlodrtlusrentex Fig 44 — Aulodrtlusremex Fig 45 — Aulodriltts remex 
Staph , dorsal hair Staph , diatal end of Staph , tipof doublo- 

seta X 230 dorsal oar-shaped pointed rentral seta 

setos , a, usual form , X ca 1200 
b, exceptional form 

segments (Esophagus narrow, gning place to the much dilated 
intestine in viii Dorsal vessel ventral in position and on tbe 
left Bide as far forwards as segment vii Laige paiietal vessels, 
in complicated loops, in the hinder segments 

BisUibuiion Durhanpur, Central Pi ovmces 


Family PHREODRTLID^ 

Ventral setse 2 per bundle, single- or double-pointed crotchets , 
dorsal bundles with single-pointed needles or hair setie only 
Male pores on xn, spermathecal pores on xni (Esophagus with- 
out gizzard oi appendages Meganephridial Central neivous 
system well developed, completely fiee fiom the integument 
One pair of testes in xi, one pan of ovaries m xn, one pair ot 
male funnels in front of septum 11/12, vasa deferentia 
debouching through atiia Asexual leproduction by fiission not 
obseived 

The family was estabbshed by Beddard in 1891, but with- 
drawn by him in his Monograph of 1895, wheie the genera 
Phreodnlus and Hesperodnlus weie ranked under the Tubifi- 
cidie Michaelsen hdopted the same piocedure in the Tierreich 
\ olume , in 1903, however, he united the two genei a as Phreodnlus 
and levived Beddard’s family Phreodiilid® , since he is of opinion 
that the genus shows no nearer affinities to the Tubificid® than to 
other famihes, and regards it as a phylogenetically ancient group, 
with lemimscences ot various families 

In the only Indian species of the family the spermatheca open 
on segment xiv 
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1 Genus PHEEODBILUS Bedd. 

1891 Phi eodi tins, Beddaid, Ann Mag K" H (6) vii, p 92 
1891 P/n codi i/ks, Beddnid, Tr Koj Soc Ediu -wx-vi, p 291 

1894 Scbperoth itus, Beddnrd, Ann* Mag N 11 (6) - 4 . 111 , p 206 

1895 P/» cod; i/m« + j/ms, Beddard, Monog pp 227,255, 

273 

1900 PA;eod;d»;s + 12cc;;e;od»ift/a, Micbaelsen, Tiei "v, pp 37,38 
1903 PA; cod; 2 /»s, Michaelsen, Olig Tiefsee Evp p 134 

Cerebral ganglion bilobed, deeply cleft behind Yas deferens 
ending m the middle pait of the tubular atrium , no special 
pi ostate glands Sperniatbecse without dii erticula , spermatozoa 
stoied in the ampulla, no sperniatophores formed Freshwater 
Dish zbiition Nuwara Eli 3 a, Ceylon Also widely distributed 
111 the S Hemisphere 

1 Fhreodrilus zeylanicus (SiepJt ) 

1913 Sespei odt tins zeylanicm, Stephenson, Spol Zerl \ 111 , p 257, 
pi 1 , fig 6 

Length ca 8 mm , maximum diameter, 0 6 mm Segments 34. 
Frostomium short, bluntlj' conical Ventral setie as a iiile 2 



Pig 4G — Phrcodnlus zeylanicus Steph , ventral sotaj (the distal end of the 
single-pomted seta is uppermost) , X 600 

per bundle, one a single- and one a double-pointed ciotchet 
(text-fig 46), both about 120ft long, the shalt of the single- 
pointed being considerabl)' thinner than that of the other , the 
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outer pioijg of tlie forked aeta is onl^ Imlf as long^vind one-tlnrd 
as thick at the base as the otbei, and lias a slight Modulus -n-hicli 
IS maikedly distal to the middle of the shaft Dorsal setas begin 
in 111 , all capillai^, up to 5 pei bundle, some thickei than others, 
tlie longest equal to about the diainetei ot the body OEsophagus 
passes witliout shai p demarcation into intestine in ^ in , no stomach 
A nunibei of laige deepiv staining cells on both sides of septa 
4/5, 5/6, and 6/7, and a fen on 7/8 Clitelluin includes one-fiftli 
ot xii and all\ni Setie absent lentially on vii, wbeie aie the male 
poi es Sperm inoi ulaj in x and xi, not enclosed in sperm-sacs , las 
delerens joins ental end of atiium, the lattei \eiticalljf elongated, 
glandulai, naiiowei towaids its lonei end and bending forwaids 
to male apeituie Spei mathecaB aie oioid sacs m xn and xm, 
doi sally situated, both however opening \entrally on xn , ducts 
long and nanow 

ItemaiAi Onlv one specimen came under obseiiation, and 
theiefure some of the peculiaiities mentioned nboxo may be 
indix idual only — e , possibly the position of the spermathecss, 
and their opening on xiv (instead of on xiii as usuall}’- in the 
genus) 

The presence of a innscnlni sac in some species of the genus 
{cf Beddaid, 110, 112, and Beiiham, 114) is paralleled m 
BiftneJitwa Its function is lecognired hj Benham, who con- 
sideis It to be a part of the atrial wall separated off 

Bishxbutxon Xuwara Eliya, Ceylon 


Family ENCHYTRiEID^aE 

Small worms, aquatic or terrostiial in habit, whitish or in some 
genera pinkish in colour Setm mostly m four bundles per segment, 
doisal and ventral setss similar in toim, siugle-pointed, without 
distinct nodulus No gizzard Septal glands present, connected 
with septum 4/5 and some follow ing septa Dorsal x'essel exists 
only in the anterior part of the body, at its binder end joining the 
intestinal plexus Nepbiidia usually of compact form, a solid mass 
xvithin w'hich the tube undergoes a number of windings " Testes 
and ovaries in xi and xu lespeclively Male funnels as a rule 
elongated, more or less barrel-shaped, composed of large glandular 
cells, defereiit canal with glandular and muscular terminal 
apparatus, ending on xu Speunathec® in x, opening m or 
behind groove 4/5, not infrequently communicating xxith the 
oesophagus (Occasionally the male and female oigaos aie dis- 
placed 3 or 4 segments forwatds, the spermathec® keeping their 
typical position ) 

Tins family is extremely common in Europe xvhere a x'ery 
large number of speues have been described in recent ye&ra 
The family, like the Tubihcid®, is apparently lare in India, and, 
as with the Tubificid®, and foi the same leasons, the raiity is 



TBIDEBICIA 


111 


probably in part apparent only But it is likely that the family is 
in reality much less well represented than m the N Temperate zone 

Thus 85 species am recorded fiom Switzerland alone, ns against 
some half dozen from India (it should be stated, boweier, that 
the Smuss species may not all turn out to be sepaiate m reality, 
i\hen the fauna has been more thoroughly investigated) 

The two genera which nie all that aie known with certainty 
from India (^F^idenna and Enchytt ceus) aie easily distinguished 
by the presence oi absence ot the chaiacters mentioned undei the 
genus Fndei tcia 

Michaelseu (Tier x, p 105) puts Fais albida (Carter, Ann 
Mag N H ser 3, vol ii, p 22, pi ui, figs 47, 48) as doubtfully 
au Enchyti ceub It nas found at Bombay 

1 Genus FEIBEIMCIA Muh 

Mostly terrestiial Setss in four bundles pei segment, of the 
oBMS-type, straight except foi a pioxiinal curve, in each 
bun^e the setae are disposed in pairs, the shorter being 
intercalated in between the longer, the shoi test being thus in rhe 
middle of the bundle , sometimes only one pair ot setae in a 
bundle Head-pore mostlj' small, betneen piostomium and 
first segment, dorsal potes exist mostly from vn backwards, 
sometimes ft oin V 1 Feptonephiidia piesent (Esophagus passes 
gradually into intestine Chyle cells, ivith a canal in their 
interior, tiie canal opening mto the lumen of the gut, and ciliated 
in part of its extent at least, are a general feature ot some part 
of the anterior ahmentar}’ tract Doisal lessel usually originates 
behind the clitellum Blood colouiless Nephridia mostly with 
large anteseptal portion, lu which the tube undeigoes some 
windings Vasa deferentia long Speimathecae usually com- 
municating with the gut, simple or with dn erticula 

The genus is easy of recognition, the disposition of the. ^etae, 
the dorsal pores, and the chyle cells being distinctive '' The 
position of the chyle cells may be used as a specific^istinCtiou. 

Distribviioiv- V^gah neai Lahore , Baijiling Dist , Furneah 
List , Bihar (an unidentihed species, Stephenson, 1917, Bee Ind. 
Mus , xiii, p db4) Has a vnde — almost \v orld-wide — distribution 
outside India 

Key to the Indxan species of Fndericia 
1. Peptonephridia long tubes, male funnels com- 
paratively small F hulLosa. 

Peptonepbndm small, solid, club-shaped , male 
funnels extremely large F canmehaeh 

1 Fndericia bulbosa (Jlosd) 

1914 F tdervnn bulbosa, Stephenson, Bee Ind Mus x, p 334 

1895 Fitdertcia bulbosa, Beddard, Monog p 343 
1900 Fidertma bulbosa, Michaelsen, Tier x, p 90 

Length 4-15 mm , segments 30-46 , pale greyish in colour, 
transparent SSetse in bundles of 4 in anterior, of 2 in posterior 



112 


EWOHrriijErPiE 


part of body Peptonephridia as simple or feeblj' ramified tubes, 
Bometiiups meiely bifurcated. Dorsal vessel post-clitellar in 
origin Nephridia with large uin-shaped anteseptal portion, 
postseptal 2-3 times as long, duct springing from the hinder end 
Cerebtal ganglion somewhat longei than broad blale funnels 
2-3 times as long as broad, Avith narrow eAeited margin 
Speimathecm communicating with the msophagus, without dner- 
ticulum, ampulla bulbous or of an inierted pear-shape, duct 
narrow, without glands, or surrounded by small gland-cells at its 
ternuiiation 

Eematls The above is the diagnosis as it applies to European 
specimens The worms found near Hiahore do not correspond 
exactly, and the folloiving notes aie tberetoie appended 

Prostomium short, I'ouiided , the setae ate not so regular ns the 
above diagnosis would lead one to suppose , thus the lateral setae 
aie usuall}' two per bundle throughout the body (though there 
may be three in front of the chtellum) , the a eutral bundles in 
front of the clitelium may have only three setae in certain 
segments, or indeed only tAAO Doisal pores from vii ouw'ards 
Septal glands in connection aa ith septa 4/5> 5/6, and 6/T , stomach 
a marked dilatation in x and xi , intestine begins in xiv Lymph 
corpuscles nucleated, the largest 22-27 ft long Nephridia small, 
anteseptal portion nearly as large as postseptal, the septum 
causing a maiKed con&tiiction Chtelluiu xii-xtn No everted 
margin was seen in the male fuimel, aa'IucIi was not more than 
twice as long as bioad 

Thus there is no A'eiy exact correspondence , the aa orms may 
really belong to a different species 

Di3trtbutton 'Wagafa, near Lahoi e 

2 Fridencia carmicbaeli Ste2>Jt 

1915 m tdenua cmmichaeb, Stephenson, Mem. Ind. Mus vi, p 47, 
pi VI, tigs S-5 

Length ca. 15 mm , diameter 0 4 mm Segments ca. 64. Pro- 
stomium lounded, semicircular Setm usually 2 per bundle 
throughout, there may be three in the Aentral bundles in front 
of the chtelliim Head-poie present, dorsal pores from ri 
onAAards Coelomic corpuscles laige, oahI, nucleated, glandular, 
especially aggregated in au, vui, and ix, surrounding setal 
fragments Feptonepbndia small, solid, club-shaped, septal 
glands in lA , A , and vi , cesophagus passes gradually into intestine , 
chj'le cells in xiv-xviii Dorsal vessel extends backivards to iv, 
a small aggregate of cells in its interior in ix Nephndia with 
relatiA'ely large anteseptal portion, one'tlnrd as long as the 
postseptal from aa'IiicIi the duct originates rentrally at its hinder 
end. Cerebral ganglion a little longer than broad, rounded 
behind, concave in front. Ciitellum slightly marked, xii-xni 
Male pores on conical papillm. b^ale funnel with collar of 
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cubical cells, mam mass very large, lumen excentric , vas deferens 
very fine, much coiled , penial body small, compact, ovoid, on 
inner side ot penial lumen Ampullm ot spermatliecte ovoid, 
dorsally situated, continuous with cesophagus , origin of duct 
fiom upper end ot ampulla, iiivaginated into cavity of latter, 
its termination about the raid-lateial line, without gland 
cells 

JRemarks The presence of setal fragments m the body cavity 
may be compared with wbat happens iii Bnehytroeus hat w aim, 
on the significance of this, as indicating a possibly excretory 
impoitance ot the setm, and parallels elsew'here, see Stephenson 
(80, Introduction) 

Dist! ihution Bungneet Tea Estate, Paijiling Eist (4000- 
5000 ft ) 


2 Genus ENCHYTBiED'S Henle 

For the most part terrestrial (but all the Indian species so far 
described aie aquatic) Setae straight, except at their proximal 
ends, where they are curved through an arc ot a circle , singly 
pointed distally , all of a bundle ot approximately equal length 
No dorsal pores CEsophagus without any sharp delimitation 
trom the intestine Dorsal vessel originating behind the clitelluiu , 
no cardiac body Spermathecse without diverticulum, and coin- 
inuiiicating with the oesophagus Yasa deferentia long 

It will be seen from the description oi E harm amt that one 
or two ot the above characters are not applicable there ; the vasa 
deferentia are there compaiatively short, and no commumcation 
between spermathecse and oesophagus was observed 

Bisti ihution liahore , Bombay , Chilka Lake , Bnuur, near 
Madras Outside India it is very w'ldely distributed — almu<<t 
woild-wide 


1 

2 


Key to the Indian sjpecies of Enchytrseus 


Testes and sperm-moiulse free 
Testes and sperm-morulm enclosed in sacs 
Male funnels resemblmg a thistle-funnel 
Mole funnels two or three times as long as broad 


E vndicus 
2 

E harm amt 
E hatkudensts 


1. Enchytresns barkudensis Steph 

1915 Enehytieetu haikudensts, Stephenson, Mem Ind Mus v, 

p 142, pi X, figs 1-4 

1916 JEnchytraiis barkudensis, Stephenson, Mem Ind Mus vi, 

pp 40, 43, 46, pi VI, figs 1, 2 

Length (preserved) 6-1 5 mm , diameter 0 3 mm , fihform 
Colour light brown (preserved), practically colourless in life 
Segments 46-67 Prostomium rounded, very short Set» 3 per 
bundle in both dorsal and ventral bundles in ii-xi, 2 thence- 
forward, except that there are none ventrally in xu. Ccelomic 
corpuscles numerous in the anterior part of the animal, nucleated 

I 
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aud flattened plates, oval or broadly spmcUe-sbaped, 28/u in average 
length Intestine begins in xi, xiii, xi,orxvi Feptonepbiidia 
club-shaped, small, inconspicnons Septal glands in iv, v, and a i. 
Dorsal vessel very variable in place of oi igin — from xii to xxii. 
!Nepbridia with short anteseptal portion, one quat ter the length 
of the postseptal, which is narrow and elongated, gn mg off the 
duct from its under suiface oue-thiid of its length from its hinder 
end Lateral vascular commissures four pans, in ii-'V Chtellum 
not distinct Testes in testis-sacs, which also contain sperm- 
morulse , tunnels 2 or 3 times as long as broad , vns deferens long 
and coiled, the penial body a small hemispherical mass of cells 
round its termination Ampulla of spermathecse small, ovoid, 
communicating ivith oesophagus, duct narrow, long, with a few 
slight bends in its coarse, no glands lound its termination 

Remarks The woim lives in brackish water, the saline content 
of which vanes considerably at different times of the year , it is 
found below the suiface of the sand, in company uith JPontochilus 
bet mudensis (in both places). 

The sperm-sacs have the same form as those of E Tiaruramt, 
The nepliridia appear to be of variable form, and are sometimes 
pyramidal in shape On the pharynx, and a possible sensory 
function of the pharynx in Enchytrseids generally, see 80, p. 40. 

Distribution Barkuda Island, Chilka Lake , Ennur backwater, 
near Idadras 

2 EnchytrcBTis hararami Sieph 

1814 Enchytrmu hat w amt, Stephenson, Bee Ind. Mus x, p. 835, 
text-fig 7, pi xxxvi, fig 1 

1916 Enchytr<sus Aarutamt, Stephenson, Mem Ind Mas, vi, 
pp 41,48 

Length 4 mm Colour opaque white Segments 35. Fro- 
stomium rounded , no head-pore or dorsal pores Anteiior end 
narrower than the posterior, gently tapeiing Seta? 2 per bundle 
throughout, both in doisal and ventral bundles, about 53 long m 
the posterior, 40-4 6 m the anterior part of the body Coslomic 
corpuscles numerous, nucleated, in length 10-15 /ui, oval, peai- 
sbaped, or spindlesliaped Septol glands in iv-vi as a connected 
lobulated mass on each side , peptonephridia in iv', extending 
into V, intestine begins in xiii Dorsal vessel begins in xu. 
Nephridia in vii-x, and again from xiv onwards , anteseptal 
portion short, a quarter the length of the postseptal, duct one- 
third to a quarter as long as the postseptal Ceiebral ganglion 
large, slightly indented behind Chtellum not conspicuous, 
xn— xiu Sperm-sacs enclose testes and sperm-morulas, funnels 
relatively small, with a vv ell-marked rim succeeded by a globular 
body, the whole resembling a thistle-fnnnel , vas deferens straight, 
bending dorsalwards to enter upper surface of penial body, the 
latter a small spherical mass of tightly packed cells Ampulla of 
spermathecse spherical, small, maiked off from the duct, no 
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oppnmg into OBsophagus, duct twice as long as ampulla, no 
diverticulum 

Eemails The sperm-sacs appeal npt to correspond to those ot 
the ISfaididsB, which are produced by the backwaid bulging of 
ceilain septa, these rather appeal to be due to the delammatiou 
of a superficial layer from the testis itself Into this sac the 
sperm-morulse fall off , but how the spermatozoa when ripe make 
their way to the funnels is not exactly known (cf 79, 80) 

Concerning “ excretory set® ’ in the body-cavity, cf 80 

Bisiributton Lahore (pond in Zoological Qaidens) 

3 Enchytrssus indictiB StepJi 

1912 EnchyticBua tiidtcus, Stephensan, Kec Ind Mus vii^p 238, 

pi XU, fig 6 

Length (preserved) 4 mm Colour brownish Segments 31 
Piostoimum short, bluntly conical Head-pore between pro- 
stoinium and first segment Setm about 50 p, long , iijl ventral 
bundles 3 per bundle in ii-xi, absent in xii, 2 per bundle behind , 
dorsal setm 2 per bundle throughout Septal glands in iv, v, and 
VI , peptonephiidia in iv , intestine begins in xiv. Dorsal vessel 
onginatmg m xiv Nephridia with small anteseptal poition, and 
pear-shaped postseptal twice as long as anteseptal, its broad end 
anterior , duct halt as long as postseptal Cerebral ganglion not 
indented behind Chtellum xii— xiii, absent midventrally. Male 
funnels small , vas deferens coiled in the anterior part of xii, 
straight behind , penial body spherical Ho sperm-sacs Ova in 
segments viii-xu Ampulla of spermathecm small, sphetical or 
ovoid, (probably) communicating with ' the oesophagus , duct 
• several times as long as ampulla, bent once or twice in its course 

Eemaths The worms were found in the egg-membranes of tiie 
pond-snail Ampullana 

The occurrence of the penial body, a compact moss of glandular 
cells surrounding the end of the vas deferens, is notewoi thy, since 
this structure has been supposed not to occui in the genus (cf 68, 
p 240) The seminal funnel also has here a form which is not 
very different from that found in other families — an intermediate 
condition between that and the “ barielshaped ” funnel usual in 
the Enchytrseidm 

JDistnhution Bombay 

Species mquirenda Bncbytimidarum 

Henlea (?) lefroyi Bedd 

1905 Senlea lejroyi, Beddaid, F Z S p. 662. 

Length 3-4 mm Segments 27 Colour white Ho dorsal 
poies detected Setsc “ of the usual Enchytrmid form,” curved , 
3 in the lateral bundles (exceptionally 3), and 3 in the ventral 
Septal glands in iv, v, and m, of equal size in the three segments 
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Pej>toneplirulin present but \ei 3 short GCbopliagus not demar- 
cated from intestine, no creca or pouches on gut Doisal icssel 
antecliteilor (segment xi) m origin, no cudme bodv , no doisnl 
dneiticuluin asm BwhhoTsia Oitfices atiin lonvpicnous on 
XII, in line Mith lentral setm, ubicli ate absent here No penial 
setae Sperm funnels of the usu.t] tjpe, but details taiinol be 
giien Spermatheem open into oesophagus in \ , exieiiial open- 
ings in 4/5 , no dnerticiiluui 

XiCfroy found sbat the iioiins attacked and destioycd the eggs 
of a locust of the genus ^ici i(etum,Mhen tl.egiound iiiMbich these 
are deposited is moist 

Micbaelsen (Mem Ind Mus i, 1909, p 115) consideis the 
genus to Minch the Moim belongs unceitam, it iua\ be a 
Mationina or Lumhncillus 'Welch (Bull lllmoib L<ib x, 3914, 
p 126) also criticizes the ascription of tlie m oriii to the genus 
Ifenlea 


Family ISIONILIG ASTRIDE 

1900 Moniligftstiidae, Michnelsen, Tier p 109 

1910 Moinhgti8tndae« Smith and Uieen, Proc li S Nat Mus h, 
p 146 

1022. Moniligastridic, Stephenson, P Z S pp 134, 186, 136, 142, 
147 

Seta: simple, pointed, sigmoid, four pans per segment Ch- 
telhiiii extending ovei 3 to & segments, including those bearing the 
genital ptnes Male pores ne or two pairs, in or near grooves 
10/11, 11/12 oi 12/13 Pern. pores one pair, m 11/12 or on 
xin oi xi\ Spermatheeal pores one or two pairs, in 7/8 or 8/9, , 
oi 7/8 and 8/9 CEsophagus with two gizzaids anterior to x, or 
two to ten gizzaids at beginning of intestine La'>t heart two 
segments in front of oi ariaii segment Meganejibndial Testes 
and funnels one or two pans, enclosed in one oi two pairs of 
testis snes , vasa deterentia opening into prostate glands, oi 
independent!} of them One pan of oiaiies m the segment 
imtnedmtel} m front of the grooie or seginent on whicii the 
female pores aie situated, one pair of oiisats extending back- 
wards iroiTi the oiarian segment One oi two pairs ot speima- 
thecre, w ith long tubulai ducts. 

The aboie definition is slight!} modified fiom that current 
until recently, on account of the discoiery ot the new genus 
Syngenodnlus m Biitish E Africa This w'oim is different in 
many respects from those preciously known, and its discoiery has 
necessitated the division of the family into tw o subfamilies, one 
of which contains Synctnodrtlus only (Syngenodiihnso), the other 
all the forms previously known (Moniligastnnro) 

I have recently (08) discussed the phylogenetic history of the 
famil} , and of the individual genera, at some length I consider 
the testis sacs of the Moniligastnd®, which differ in essential 
respects from those of other Ohgoclieeta, as the morphological 
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equi\alents of segments The nneestoi of the family jirobablj’^ 
possessed tbiee pans of testes, in segments x, xi, and \ii , thiee 
pairs ot funnels, piostates, and male poies, the latter in furrows 
11/12, 12/13, and 13/14, two pans of ovaiies, in segments \iii 
and it.n , and tliiee pans of spei matheca:, opening iii fuiiow's 
6/7, 7/8, and 8/9 

lSi/ngeiio(h lilts is derived fiom the aboie form by a contraction, 
or huddling togetliei, of the testis segments in such a wa}’^ that 
tlie middle one is almost squeezed opt of existence and the other 
two become testis sacs, bj' a cortesponding reduction of the 
iniinber oi sperinatlipcaa to two paiif* opening in 7/8 and 8/9 , and 
b}' the disappeai ance of the anterJoi pan of ovai res with their 
funnels and ducts 

Besmogastei is derived from the common ancestor by the 
contraction of the segments of the first and tbnd pans of testes 
to form testis sacs, and the disappearance of the middle pairs of 
male organs, by a coi responding diminution in the number of 
speimatheciB, the lemainiiig parrs openingin 6/7 and 7/8 , and by 
the disappeai ance, ns in SyngenocU ilus, of the anterior oiar}' w'lth 
its funnel and duct 

Eupolygastei came into existence by the further disappearance 
of the posterior pair of male organs and the anterior pair of 
speimathecae of Besmogastei 

Biawula and Momligastei originated from a form similar to 
Besmogastei by a contraction or huddling together of the testis 
segmentb like that in Sgngenodi tins, but earned further, so that 
the testis sacs fuse, extinguishing the intervening segment, the 
spermathecse are again reduced to one pan 

Bisti tbiition The JVIomligastrinse aie mainly found in 8 India, 
also 111 Ceylon, Burma, Bengal, the E Himalayas, and the other 
localities uiidei Biawida , outside India in the Mala} Aichipelago, 
Pbiiippine Islands, Japan, China, Caroline Islands, Bahamas The 
Syngenodiilinas haie been found only in Biitish E Ahica 


Subfamily MONILIGASTRIN^ 

1890 MomliprnstiidcC, Rosa, Ann Mus Genova, (2) ix, pp 368, 
380, 391 

1895 Moniligastridas, Beddard, Monog p 102 

1900 Aloniligastndie, Michnelsen, Tie'* x, p 109 

1909 Monihgastiidas, Michaelsen, Mem Ind Mus i, p 117 

1910 Monilignstridce, Michaelsen, Abh Vor Hamburg, xix, p 20 

1914 Momligastrid<s, Stephenson, Kec Ind Muo viii, p 867 

1919 Moinhgastnnss, South and Green, Froc U S Nat Mus Iv, 

p 145 

Male pores one or two parrs, in 10/11, or 11/12 and 12/13 
CEsophagus with a number (2-10) of gizzards at the beginning of 
the intestine Vasa deferentia enter each a prostate 

The subfamily contains all the forms that have been accounted 
to the family until recent times, and coincides with the Monili- 
gastridse of preiious authors up to 1919. The features which 
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Key to the genet dj>f Moniligastnnse. 

1 Two pairs of male pores . . Djssmoqaster 

One pail of male poxes , . 2 

2 A stalked glandular mass, usually double, asso- 

ciated with the spermathecm MoitiIiIGaster 

Spermathecss without a stalked glandular mass in 
association 3 

8 Female pores in 11/12 Dba’wxda 

Female pores anteriorly on ziii EuponTGASTEB 


1 Genus SESHOdASTER JRosa 

1890 Detmogastet (typ D dot tte), Bosa, Ann Mus Genova, (2) 
lA, p 369 

1895 Desmogaatet , Secldard, Monog p 205 

1900 jDesmoyastei , Michaelsen, Tier x, p 110 

1932 Hesmoyastei, Stephenson, P.Z S pp 136,138,144 

Two pairs of male pores, in 11/12 and 12/13, female pores 
-anteriorlj' on ziv, spermatbecal pores one or two pairs, in 
7/8 or 8/9, or 7/8 and 8/9 Gizzards 7-10, at the beginning of 
the intestine Last heart 'in zi Two pairs of testes and funnels, 
enclosed in sacs, on septa 10/11 and 11/12 Two pairs of much 
elongated prostates. Ovanes in Ziii, ovisacs eztending back 
from septum 13/14 Spermathecss without atnal dilatation or 
stalked glands at ectal end 

Jhstnbutton. Burma Outside India in Sumatra and Borneo 
I. Desmogaster donss Bosa. 

1890 Desmogaatet dona, Bosa, Ann Mus Genova, (2) iz, p 369, 
pi AU, figs 2-11 

1896 Desmogoster dona, Beddard, Monog p 205 

1900 Desmogaster dona, Micbaelsen, Tier, z, p 111. 

Length 500 mm , mazimum diameter 12 mm Segments 
240-330 Colour yellowish brown, lighter ventrally. Frostomium 
prolobous SetsB closely paired, no setse visible on the most 
anterior segments , aas=2bc. Jfo dorsal pores. Nephndiopores 
]ust above b. Chtellum ? Male pores in cd Female pores in 
ah Spermathecal pores in cd, eyelike 

Septa 6/7-9/10 much thickened , a number of septa behind 
8/9 are displaced backwards, especially dorsally Gizzards 10, in 
zz-zziz, each occupying the anterior part only ot its segment. 
The lost two hearts iaiger than the rest, in z and zi , beneath 
these two pairs are other pairs close to the oesophagus, joining 
the lateral longitudinal vessels on the body-wall Testis sacs 
suspended on JO/11 and 11/12, projecting forwards and back- 
wards. Yas deferens long, joining ental end of prostate. 
Prostates about 7 mm. long, tubular, slightly carved in S-sbape, 
surface smooth , multicellular pear-shaped glands contamed within 
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the w.ill, peiitoneal co\eiing outside Oiaiies elongated, cyJm- 
dncal, Maw Ovisacs elongated, m xiv and xv, extremity 
irregulailj lobed, but surince not inamnnllaiy m appearance 
Sperinatbecnl ampulla of a flattened heart-shape, duct long and 
fine 

DisUihution, Meteleo, Cheba or JBiapo Bist , Buima 


2 Genus EUPOLTGASTER Midi 

1900 JEupolygasUr, Michaelsen, Tiei p 112 

1909 JEupotyffoster, Michaelsen, Mem Ina Mus i, pp 117, 141 

1922 JSupo^yffaster, Stephenson, P Z S pp 136, 144 

Chtellum xii-xv (=4) (?) Male pores m 10/11 , female pores 
on the anterior part of xiu , spermatliecal pores in 7/8 Gizzards 
4-7 Last heait in x. One pair of testes and funnels, enclosed 
in testis sacs on septum 9/10 Prostates long, sausage-shaped 
Ovaries in xii , ovisacs extending backwards from 12/13 Sperma- 
thecsB without atrial dilatation or stalked glands at ectal eud. 

The name was introduced by Michaelsen in the Tierreich to 
replace Polygastet Horst, pieviously occupied 'The relationships 
of the genus are discussed by Mjchaelsen and Stephenson 

Distrihutton Burma Outside India the genus occurs in 
Sumatra and Borneo 


1 Eupolygaster browni Mtch 

1907 JCupolygaster brownt, Michaelsen, Mt Mus Hamburg, xxiv, 
p 143 

1909 Eupolygasla iiojcni, Michaelsen, Mem Ind Mus i, p 189 

Length 150 mm diameter 4r6 mm Segments 293 Colour 
bioM'nish Piostoiniuin broad, prolobous Pirst segment with a 
secondaiy fuiiow, evactly resembling an intersegmental groove 
Setae very small, especially in the anterior part ot the body, incon- 
spicuous oi missing in the first 8 segments, closely paired, all 
veiitial, aas=2^Jc anteuorly, s=1^6c posteriorly, dd=ca g« 
Clitellum ’ Male pores just medial from o Pemale pores 
Spermatliecal pores in similar position to tlie male pores 

Septa 4/5-b/9 thickened, 9/10 displaced backwards dorsally, 
as also some ot the tollow ing Gizzards 6, w ell developed, in 
xix-xxiv , a vestigial gizzard in xviii Testis sacs lathei small, 
nob stalked, depending into x Vas defeieiis long, iriegulailjj 
undulating but not coiled, on hinder surface of 9/10, enters ental 
end of prostate Pi estate tubular, bent in the iorm or a ”, tong 
and thick, smooth, with niusculai shiromei, ectal end a li tie 
enlarged Ho ovaiian chamber noted, ovisacs moderately long, 
Bomewhat undulating, extending back through several f gmenjs 
SpermatheciB with inegularly pear-shaped ampulla, and long d 
S sharply marked oft fiom ampulla, lying against hinder lace of 
7/8, irregularly winding No atiial dilatation 
^EUmarJes If the groove on segment i is leally an intersegmental 
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groove, the numbering of tlie segments in this species will have 
to he increased by one, and it will differ from the other species of 
the genus 

J)tsti‘ihutton Lashio, N Shan Hills, Burma 

3 Genus MONILIGASTER Pen. 

1872 Mondigaster (type M deskayesi), E Peiiier, N Arch Mus. 

Pans, viii, p 130 ^ 

189a Momligaster (part ), Beddard, Monog p 196 
1900 Monihgaster, Michaelsen, Tier x, p 112 
1909 Monihgaster^ Michaelsen, Mein Ind Mus i, p 140 
1922 Monihgaster, Stephenson, P Z S pp 141, 144 

One pair of male pores in 10/11, one pair of female poles in 
11/12, one pair of sperniathecnl pores in 7/8 Guzards 4 or 5, 
in front of the intestine Last pair of henits in ir One pan of 
testis sacs on septum 9/10 Prostates wjtli duct distinguishable 
from glandular part Ovanes m xi Ovisacs extending back- 
wards from 11/12 SpermathecsB with a bifid muscular atrial 
chamber, each horn of which bears a lobulated glandular mass 

Michaelsen subjected the type-specimens of the genus to 
re-examination, and on the basis of this and of the examination of 
a' second species the characters ot the genus are now definitely 
determined 

The difference between this genus and Draioida is small, and 
consists only lu the possession by Moniligastei ot a pan of 
branched tubes opening into the two horns of the atrial chamber, 
or, as I should prefer to say, a pair of glands discharging each 
by its own canal into a common duct {of my desciiption of 
M deshayest, 80), and the absence of such an apparatus in 
Hravnda Michaelsen considers that it might be allowable 
to unite the two as Momligaster s 1 , or to consider them as 
subgenera of a larger geniTs Monihga^tei s 1 (54) Compare, on 
the relationships of the genus, Stephenson (98) * 

Distribution Cochin State , Travancore , Palm Hills , ^ Ceylon 

Key to the species of Monihgaster 
Prostates elongated backwards, at least as far as xiu M deshayesi. 

Prostates confined to xi M pet net i 

1 Momligaster deshayesi E Pet r y,. / 

1872 Momligaster deshayesi., E Perrier, E Arch. Mus Pans, viii / 
p ]30, pi IV, figs 77-84 ^ 

1895 Moniligastet deshayesi, Beddard, Monog p 199 
1900 Momligaster deshayen, Michaelsen, Tier x, p 112 
1909 Momligaster deshayesi, Michaelsen, Mem Ind Mus i, p 149 
1910. Moniligastet deshayesi, Michaelsen, Abh Ver Hambuig, 
xix, p 54 

1916 Moniligastet <?cs7iaycs», Stephenson, Mem Ind Mus vi, p 67 

Length 150 mm , diameter 6 5 mm. Colour a medium olive 
ventrally, darker dorsally with a bluish tinge Segments ca 
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184 Prostomitim indistinct^ Slightlv thickened legions kterally 
in each segment No doisal pores Setie closely paired, minute, 
o(»ss=6c , dd slightly more than half circumference Nephndiopoies 
in ab or cd, no regular alternation. Ohtellum not well marked, 
x-xni (=4) Male apertures small, between h and c, nearer b, 
Pemale pores indistinct, in b Spermathecal pores minute, just 
below e, or in cd 

Septa 4/6 and 5/6 fused at their peripheral attachment , 6/7- 
8/9 much thickened Gizzaids four, m xv-xvm or svi-xix 
Testis sacs Jatge, on posterior face of 9/10, may extend back into 
XU, funnel fused with wall of sac Vas deferens ver}' long, with 
numerous loops whicli are bunched togethei, one bunch projecting 
into i\, anotbei into x Prostates very large, sausage-shaped, 
pearly white, extending back through several segments, vas 
passes back along it, fusing with it some little distance fiom its 
ental end, terminal part of prostate nariower, more shining, 
duct-hke, lathei twisted Ovarian chamber piesent, ovisacs 
large, extending back through several segments Spermatheca 
with bioadly ovoid ampulla and coiled duct, which joins bifur- 
cation of atrial appendage, glandular appendage lu vn, large, 
bifid, each half compact and lounded, w ith a yellowish mammillated 
surface, the whole bound down to the vential p'liietes and to 
septum 7/8 by areolai tissue , the stalks of the two iiahes unite 
to torm a common duct, w'hich is not dilated 

DictnbuUon Parambikulam, Cochin State, Anachardie and 
Neduvangad, Tia\ancoie, ? Ceylon (Michnelseii doubt; the 
statement that Peruer’s oiigtnal specimen came from Ceylon ) 


a var minor Midi 

1918 Momhf/ahte} des/iayest var tntuot, Michaelsen, Mus 
Hamburg, xxx, p 78 

Length 110 mm , maximum diametei 4 mm Segments ca 
200 Colour reddish grey with greenish iridescence Pxostomium 
prolobous Setaj ^e^} line and very closely paned, aa is about 
equal to if Chtellum x-xui, ring-shaped, but less distinct 
ventrallj in x and xiii Male pores about midway between b 
and c, surrounded by small somewhat lightei areas Pive gizzards, 
the first small but not i udiraentary Testis sacs may extend back 
as far as xiv, after the manner of Dtatvida ghatensis Prostates 
extend two or three segments backwards, dutt not sharply 
delimited, smooth, spirally curved, half the length of the whole, 
glandular portion wavy in its course, chalky white, of glandulai 
appeniance, vas deferens entering its ental end Ovisacs extend 
baciE to about xiv. 

EemarlB The atrial appendages appear to be esseid-ially M m 
the type-form, the seta, too, seem to be arranged similarly. 
The smtdler size, the number of gizzards, and the smaller extent 
of the prostates distinguish the two. 
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6 vai gravelyi Sfejj/i 

1916 Moniltffastei deshayeat vfti gravelyt, Stephenson, Mem Ind 
Mus VI, p 69 

Length 130 mm. , diameter 5 mm Dorsal surface a bluish 
grej, ventral suitace lighter than dorsal , lateral regions thickened, 
lighter 111 coloui than either dorsal or ventral regions Prostouiium 
absent (or invisible) Aa = he appi oximately , dd=^ circumference 
in middle of body Nephndiopores in ah or cd, no regular alter- 
nation Male pores about midway between h and c 

Yas deferens enters prostate at its ental end Prostate extends 
back to xiii, its surface presenting shallow depressions marking 
out ill-defined lobes Atrial gland single, a short moderately 
stout duct being given off from its under surface , spermathecal 
duct 301 ns atrial gland on its upper border. 

RemaiTcs Tlie distinguishing featuie is the single charactei of 
the atrial gland A specimen of the type-form which came undei 
my examination showed a gland which was only indistiuctlj bifid, 
and so presented a transition to this variety. 

Distiibuiton Trichiir, Cochin State. 

2 Moniligaster perrien Mtch. 

1907 Monthgasta pet 7 let t,'MichvLdla&n,'ilt Mus Hamburg, xxiv, 
P 146 

1909 ^767 rie; I, Michaelsen, Mem Ind Mus 1 , p 160 

1913 Monihgastei wtfrrici i, Michaelsen, Mt Mus Hambuig, xxx, 
p 78 

Length 210 mm , maximum diameter 5 mm Segments ca 
175 Colour bluish grey, darker doisally than lentially Pra- 
stomium proloboiis 01 indistinctly zygolobous Setro very small, 
very closely paired, aa=shc , dd=ca ^ circumference Doisal 
pores apparently absent Nephridioporesin cd Chtellum ring- 
shaped, occupying ^ix-xiv (= 03 ), less marked at the two ends 
Male poies a little lateral from 6, in liexagonal depressions the 
inuei bordeis of which touch the lines of h Female pores m ah 
Spermathecal pores in cd 

Septa 6/7-8/9 moderately strong, 9/10 attenuated, pushed 
back very far Five gizzards in xvii-xxi , the fourth strongest, 
thenceforward diminishingly stiong is far as the first, the fifth the 
weakest of all, almost rudimentaiy' Testis sacs large, ovoid, 
depending backwards Yas deferens enormously long, presenting 
a hunch of long narrow loops projecting foi wards into ix Pi es- 
tates confined to xi, glandular part tn ice as long as thick, bent,- 
surface mammillated, vas enteis ental end, which is directed for- 
wards , duct from under surface, a little tbiuner than glandular 
part, about as long as thick, nacreous in appearance Ovisacs 
very large,' thick, extending backwards through a number ot 
segments, it may be as far as xx Spermatheca resembles that 
of the previous species in all principal points except that the 
muscular ntiial chamber and its horns are here shorter and 
thickei, and not so distinctly tubular. 
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JDisU thutwn Kodnikanal and Tigei Shola, Palm Hills , Ponaiudi 
and Bonaccord, Tia\ancoie In both the Tia%anLore localities 
it was foand ni m ater 


4 Genus DBAWIDA J/tc/t 


1895 MomligaUet (pait ), JBeddard^ Monog p 196 
1900 nroida, ilicnaelsen, Tiei v, p 111 
1909 JOirtlwrfflr, Micbaelsen, Mem Ind Mus i, pp 137,137 
1922 Di awtda, Stephenson, P Z S pp 141, 144 


Clitellum including the whole or the gieatei paif of s-xiii 
One pan ot male poiesin 10/11 , female pores in 11/12 , speriua- 
tbee^ 'pores m 7/8 Two to eight gizzards at beginning of 
intestine Last heart in ix One pan of testes and funnels, 
enclosed within testis sacs which project from septum 9/10 into 
segment x oi segments ix and \ Pi estates ot various iorm 
Ovanes in xi , tins segment may he reduced to a special oTariau 
chambet of chnincteiistic form, one pair of onsacs projecting 
backwards fioni septum 11/12 Spermathecse with or without 
atruim-like dilatation at ectal end, without stalked glands 


Dutnbution Southein India, also Ceylon , the Himalayas, 
espetiallv the Bastem, Bengal, Burma, also raiely in Oential 
India, the Andaman Islands Outside India an endemic (’) 
species has been found in Borneo (131), and peiegrme species 
have been found in the Oarolme Islands, Sumatra, the Sunda 
Islands, the Philippine Islands, Japan, China, and the Bahamas 

This is one of the large Indian genera, only one species is 
known which does not occur in British India, — the one m Borneo 


The genus presents many peculiarities 

The external features ot the living woi ms haie not often been 
recorded, except by Bourne (28), who gives beautiful coloured 
figures of a number of his species The colours are very various, 
but change m spirit, and are then less distinctne, while some 
species ore rteeply pigmented, others are pale, almost or quite 
without pigment 

The genus is lemarkable in imvmg, as a lule, no dorsal pores 
(v Introduction, Bionoiincs, p 34) , J) harivtUx is an exception, 
and pores are found in a lestigial condition in 2? nevaunsts and 
D tosea. 

In a few species rings of minute jiapiU® have been noticed, 
which, when well marked, resemble the small projections which 
bear the sette in Peiichffitme woims Thej are onlj 

under a dissecting microscope, and occur most markedly in the 
antenor part of the body , they are also seen in the genus 
MmihgasUr, and I have suggested that they are probably sensory 
They have not, however, been investigated histologically. 

There is sometimes to be seen a thickening of mo lateral 
regions of the body (also found m Mombgaster), m these cases 
the body-wall seems to be slightly swollen idong each side m 
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about the middle thud of the linlt circumference, and the 
inter-bpgmental grooves are deeper ns they pass oi ei this tract 
The seta; aie almost alwa3s veij' small and closelj paired, they 
may be absent in segment ii, ot eien further back, in either the 
lateral onentral bundles, oi both, even wlieii piesent, those of 
the most anterior segments ninj be lerj difiici'lt to see It is 
possible that this condition ot the seta;, like the absence ot dorsal 
pores, mil} be related to a toimcr aquatic habit seta: ot the usual 
type would be of little use in locomotion m watei or mud, and the 
Morm would have to depend on wngghug inoieinenls oiih 
Fema! and copulator\ seta; are nciei found 

Genital markings aie found coinpnintnelv larely 
Septa 5/G-8/9 me iienrl} imnnnbl} thickened, sometimes to a 
remarkable degree , occasional!} the thickening begins with G/7 
The lemaiiider are thin , a few of the succeeding septa may be 
displaced somewhat backu ards 

The number of giiizaids, and their position, are not constant 
within the latious species, a difference of one oi two in the 
number, and of one oi two scgmeiiis in their position, is not 
uncommon The smallest number ot gizrards is two, the largest 
eight, three to fi\e are the commonest numbers, thev are 
special!} far back in D ntlamiuj emts (some segments on each Mde 
of the thirtieth) All the gizzards may not reacli the same degree 
of tbiclteniiig , those at the anterior eticl of the senes maybe more 
feebly del eloped, and it is sometimes difficult to sa} where exactly 
the muscular development justifies the name of gizzard, the 
oBsophiigiis becoming gradually more muscular over several 
segments In some cases again the muscular thickening is 
continuous from segment to segment, and there is but little 
constnction at the septa, while in others the segmental 
thickenings are separated from each other by soft rings where the 
nhmentary wall is unmodified and thin There is no evidence 
that the peculiar development of the oesophagus is related to a 
harder nutriment — rather the reverse 
The last heait is alwavs in segment ix. 

The nephndm are nieganephridia of a rather distinctne type, 
which I have described (98) in jajjonjca 'Ihev do not appear 
to be of importance from a systematic point ot view, und^ the 
above leference will therefore be sufficient 

Testes, male funnels, and developing sperm-murulfe are 
contained iii special sacs connected with septum 9/10 — suspended 
on the septum and projecting backwaids into segment x or more 
commonly forwards and backwaids into both i\ and x, in the 
latter case they may be moie or less constricted by the septum 
1 have nrgned (98) that the sacs lepresent a segment, the nnteiioi 
and posterior walls of whicii have fused together for the most 
part, only i emaining separate at the position ot the sacs This 
leceives confirmation from the condition of the ovarian segment, 
where w'e see a similar contraction going foiwarcl, though withoin 
having reached the same degree. 

Thus in some species there is nothing unusual about segr 
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XI, the ovamn segment In other cases it is narrow from front 
to back, and the anterior and posteiioi walls meet above, wheie 
ther are inserted together into the doisal parietes In still othei 
species septa 10/11 and 11/12 fuse dorsally loi some distance 
downwards, so that on opening the animal the contents of the 
segment, winch may now be colled theoiarian chambei, are not 
at first displayed, and a segment appears to be missing There 
aie other peculiarities also in the cases of fully developed ovaiiau 
chamber, which I have described in the paper refeired to above , 
septa 10/11 and 11/12 fuse together above and at the sides of the 
oesophagus, winch is thus excluded ftom the chamber, and both uie 
missing belou , so that segment x communicates directly with xn 

The prostate IS the teimmai part of the male deferent apparatus 
Its form varies considerably , it may be an elongated cylinder, the 
thin vas deferens loiniog it at its ental end or at some point m its 
extent , or it may be a short cylinder, with the vas deferens joining 
it at its ental or sometimes apparently at its ectol end ; or it may 
be reduced to a cushion-like circular or oval pad on the inner 
surface of the body-wall iESssentaolly it seems to be the thickened 
terminal part of the duct, the lumen widened and surrounded by 
a firm muscular coat, with a thick layer of laxge peritoneal cells on 
the surface , the narrow vas deferens thus enters normally at the 
ental end In certain cases the vas deferens, although appearing 
to join the prostate lower down, can be separated from it and 
shown to become continuous with it at its ental end , in other 
cases this cannot be demonstrated by dissection, but sections 
show that in D jajpontca the condition is the same, as doubtless 
it 18 in other species also. The cusbion-hke form is thus to be 
looked on as a secondary shortening of the primitive cylindrical 
form 

The investment of peritoneal (** glandular”) cells vanes, in 
some cases it appears as a number of pear-shaped aggregations, in 
others as a mammillated covering, while in others the pentoneum 
seems to liave its more usual characters, and the muscular coat 
of the prostate appears with the charactenstio shimmer The 
glandular cells do not appear to communicate with the lumen of 
the prostate (Stephenson, 98). The presence or absence of these 
glandular cells has some systematic importance , thus Micbaelsen 
(58) estabhshes a closely related group of forms (the peUueida 
group) of which a smooth muscular prostate is one of the 
characters. 

The spermathecm have a characteristic form. They begin in an 
ovoid or pear-shaped ampulla, which is attached to the posterior 
ftice of septum 7/8 by a mesentery, usually witbm the arch of the 
nephndium, and not far from the middle line ; from the lower 
end of the ampulla passes the duct, long, fine, and coiled, also 
attached by mesentery to the septum , on reaching the vratro- 
lateral body-wall the duct ends in one of several ways : — either it 
may immediately pass to the extenor without undergomg any 
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dilatation, or with only a slight dilatation which is concealed 
within the body-wall, or its teiinmal part maj' be expanded, the 
expansion being largei or smallei, simple oi bifid, — the expansion 
being the continuation o£ the duct , or fiom the somewhat dilated 
terminal part of the duct a diverticulum may arise, sometimes of 
consideiable si/e, narrow and elongated oi broad and sac-hke 
The w'hole of this terminal apparatus is contained in segment in, 
except that one horn of the bifid atrium may be situated on the 
posteiior side of the septum 

Michaelsen (54) compaies the several parts of this whole 
apparatus with the parts of the spermathecss of the Megascolecidse 
III the Megascolecidm the spermatozoa are contained in the 
diverticula, the mam pouch being apparently glandular in function, 
the opposite is the ca^e in the Monihgastridae Still it does not 
seem possible to homologire the ampulla of the Moniligastridse 
with the diverticulum of the Megascolecidm and vice versa , the 
invariable pait of the Megascolecid apparatus is the mam pouch, 
and so it is m the Moniligastridse , these are therefore homologous 
with each other, and with the simpler organs of the lower families 
The diverticula of the Megascolecidte and the atrial sacs or 
blanched glands of the Moniligastridse (2)rawtda and MomltgasUr) 
have been evohed independently, and so are not to be considered 
as homologous 

Por the relationship of Draioida to Monxhgaster, and the mode 
of derivation of the several genera ot Monihgastnnae from the 
common ancestor, see Michaelsen (54), and Stephenson (98) 

In desciibing species of Diawtda the important characters are 
the following — Pigmentation , closeness ot pairing of the setm 
and relative extent of the inteisetal intervals , the positions of the 
male, female, and sperinatbecal pores w'lth refeience'^^^o thie'^bal 
lines , genital markings , number and position of gizzards , shape 
and position of testis sacs , shape of piostate and condition of its 
surface , presence or absence ot an ovarian chamber , description 
of atrium — its si^, and presence oi absence of sao-like appenaage 


to the Indian species of the genus Drawida. 


1 Two gizzaids 

More than two gizzards 

2 Genital papillsa present 
Genital papillaa absent 

8 Prostates two pans 
Prostates one pair 

4 Spermathecal atnum small, pear-shaped 
Spermathecal atrium absent 
0 Setal interval aa less than be 

Setal interval aa equal to oi greater than be 
6 Atnum a bilobed widening of end of sper- 
mathecal duct 

Atnum a simple ovoid sac, duct entering 
its ectal end 


2 

7 

8 
5 

D saindens 


4 

D japontea (part ) 
D modesta 
D it avaticorensis 
6 


D miRuta (part ) 
D totUsi 
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7 Spermatliecal atnum absent 
Speimathecal atnum present 

8 Setal intei % al aa equal to or greater than be 
Setal Intel vol aa less than bo. 

9 Speimathecal poies in or neai coi cd 
Speimathecal pores between b and c, but 

iiearei b 

] 0 Do] sal pores pi esent 
Doifal pores absent 

11 Male poies midway between hand c 

Male pores between b and c, but neaiei to b 
Male poies between 5 and c, but nenrei to c 
(just below e) . 

12 Genital maihiiig ns a ndge on ix 
No genital ridge 

IS Non-pigniented 
Hea\ ily pigmentea 

14 Setal Intel ral aa in middle oi body equal to 

half be 

Setal interval aa in middle oi hodj gieater 
than halt be 

15 Complete ovaiian chambei , indetimte 

genital pnpillte on segment v 
Goiiipleto oi aiiau chambei , genital pnpillcs 
on segnii nt ix 

Oiaiinn chamber incomplete or absent, no 
genital papillm 

16 Atnum bilobed 
Atrium not bilobed 

17 Testis sacs much elongated backwards 
Testis sacs with the usual lelations 

18. Each pio&tate composed of two hnger- 
shaped structures side by side , 

Each prostate a single ovoid or pear-shaped 
mass 

19 Male and speimathecal pores in ab 

Male pores between b and c, speimathecal 
pores in cd 

20 Setal inteiwal aa greater than he 
Setal interval aa not greatei than be 

21 Setal mten al aa in middle of body equal to 

or greater than be 
Setal interval aa less than be 
2J Spermathecal atnum not sepai ated off from 
end of spermathecal duct, of which it is a 
dilatation 

Atnum a sac oi projection independent of 
ectal end of speimathecal duct 

23 Woini of laige size, ovei 600mm long 
Worm less than 250 mm long 

24 Prostate elongated or teatdike 
Prostate hemispherical, hemiovoidal, or 

cuboid 

25 Ovanan chamber present 
No ovanan cnamber 


8 

16 

9 

14 
10 

JO laKti 
JD baricellt 
11 

JD bat %celh var 

tmpertvsa (part ) 
D pellttcida (part ), 12 

JD /.£»<pi (part ) 
var sfetcaUt 
18 

f typxca (part) 
var boumet 

JD fndet ict 

15 

D barwelh var 

mipertusa (part). 
JD toiwngana 

JD pellucxda var. 

pallida (part ). 

17 
21 

18 
19 

JD $omavai patam 

JD gliatensu 
JD mxnuta (part ) 

JD 7obusta, 20 
var typica 
var ophidxmdea 

22 

34 


23. 

29 

JD ntlamhwensiB 

24. 

26. 

26 

D elegans 
D umqaa 
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26 Surface of prostate soft and glandular 
Suiface of prostate smooth and muscular 

27 No genital markings 

Genital maikings as seminal grooves lead- 
ing bnckwaids from near male pores 
Genital markings ns o^ al thickenings on xi 

28 Accessory glands in speimathecal region 
No accessory glands in spermathecaliegion 

29 Genital maikings piesent 
Genital markings absent 

30 Genital markings as discrete papillse 
Genital markings as large transversely 

oval areas 

31 Gizzaids about eight 
Gizzards about thiee or four 

S^Atrium small or moderate in size 
Atrium a large orierylaige sac 

33 Atnum teat-like , dd equal to half circum- 

ference 

Atrium small, pear-shaped , dd greater 
than half circumference 

34 Atnum a dilatation of the end of the sper- 

mathecal duct 
Atrium an independent sac 

35 Prostates smootn 
Prostates glandular 

36 Length 50b mm or more 
Length less than 200 mm 

87 Seminal giooves and ridges leading back- 
wards from male pores 
No seminal grooves and ridges 

38 Length about 500mm 
Length less than 200 mm. 

39 Ovarion cbambei present , male pores 

midway between b and c 
No or incomplete ovarian chamber , male 
pores nearer c than b 

No or incomplete ovarian chamber, male 
pores nearer b than c , thickened patches 
on XI 

40 Body flattened veitically, colour almost 

black 

Shape and colour otherwise 

41 Atnum sac-like or pear-shaped 

Atnnm narrow and elongated, finger- or 
club-shaped 

42 Setal lateral dd equal to half circumference 
Setal ii\teT^al dd greater than half circum- 
ference 

43. Genital 'marking as a tiausverse oval area 
on-xrand xi 

' Genital markings, if present, as small 
papillae on vii, x, and xi 
44 Male an d apem iatbecaPpSres^ b 


27 

28 

D Kempi (pait ) 

J) siilcafa 

D hanai etfsii (part ) 
J) sJmnkwat 
jy pellucida 

f (pait ) 

30 

31 

Z> japomcn (part ) 

D cli'ilakmhana 
D dectni'cui 

32 

33 
48 

D patambihu^amana 

D pmvn 

85 

40 

36 

38 

jy gtand/b 
87 

jy matthaii 
jy pellucida \ ar 

pallxda (part ). 
jy naduiataviens’s 

39 

jy sappJm tnaoides 
jy cJilojuia 


jy Kanmentis (pait ) 

jy biiinnea 

41 

42 

45 

43 

44 

jy annandalet 

'2) papilhfei 
ly xanmadana 
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author had been more generous Beddard, when con posing his 
Monogiaph ot 1895, apparently had not this latter ])apei of 
Bourne’s befoie him , at any ir^te he does not lecogni/e .in> of 
Bourne’s species as being sufficiently known for systematic 
purposes Michaelsen (38 1 is moie inclusive 

Momhgastet though it appeals in both of Bourne’s 

piipeis, IS quite unrecognizable Its length is stated to be about 
100 mm , the aveiage diameter 3 5 mm , the maximum near the 
anteiior end 5 mm (fiom the figure), the body-wall is thin, the 
> oigaiis showing through , fiom rhe hguie the colour is biowiiish 
The gizraids occupy segments xiu and xiv only Pound .it Salem 
2Ionihgastei papiJlatwi, mentioned in Bourne’s earliei paper, is 
chaiacteiired by the tubulai piojections bearing the male pores 
(this, how'eiei, is not of much value) , the gi/mds aie iii segments 
x\i-xx , and it is said to be a much longer worm than any of the 
otliers mentioned in the same papei with tlie exception ot 
M gianrlts lii tlie second papei Bourne puts M paptUaUis ns a 
sinonyin of M umqtia, no justidcation is offered tor this — 
indeed, .1/ itniqua is staled to be a small weak-looking worm 
Michaelsen (38) accepts Bourne’s identification , I think 
pnptllatus may be elimioated from consideration altogether 

M naduvatamensis is one of Bourne’s species which is admitted 
by Michaelsen in the Tieneicli (38), and figpires in his list of 
Indian species in 1909 (54) , it is, however, omitted fi om his 
list of 1910 (58), but I cannot discover which species he has 
united it with There aie only two other species of anything 
like its length (600 mm ) — nilamburensis and giandis, from 
nilamhti} ensis it is sufficiently distinct, and from gtandts the 
glandular prostate should distinguish it, though Bouine remarks 
that it is very like If grandis, occurs along with it, but may be 
easily distinguished by its small pointed piostomiuin. 

A number of i elated groups of species can be distinguished 
Thus Michaelsen (58) has subsumed D houmet (with whith 
B pauh 16 identical) undei D pelluctda as a vaiiety, and holds 
JD gtandt^ also to be related, B fnde.tci, bai wellt, and timrjun 
may also belong to the same assemblage, and probably lotun- 
qana also Of these haiioelh is a wandeier (Travancoie, Bmui.i, 
Philippine Islands, Caioline Islands, and the vai impeitn'^a at 
Bombav), pelluctda is found on the Nilgins and in the .Aboi 
Countiy , uniqua and gt nndts occui in the NiJgii is , » oivngana in tlie 
Abor Country, and fi idei ici aud pellucula v ai how net in Cey Ion 
B patva ,\nd pm ambihulamaaa are much .dike, and in the ^aiiie 
group perhaps suluita and lanat en<ns, and possibly but chat di, ina\ 
be included B patva and sulcata aie both fioin the Xilgiris, 
and pat amhtkulumana from Cochin not very fai away, hut 
^aaaieims comes fiom some distance (rough] v 30U miles) to the 
north, and hutchardi fiom the Andamaiis and Sumatia, patia 
has also been found in the Ai u Islands 

B cJiloitna and sappJni inaottles are from the Nilgiris, and seem 
to resemble each other in most points 

k2 
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Lastlv theie is a w ell-inaibed group of related species found at 
Bangnniati (Gluttagong Hill Tiacts), this consists ot D affirm, 
rangamaiiana, hodgaiU, ai\d papdhfei , jal^aigm ensis, also related, 
conies fioni 340 miles to the north-west, the gioup has affinities 
Mith nepalensrs, also found at Bauganiati, and m addition at 
Katmandu, anothei 200 miles hej'^ond Jalpniguii , and peihaps 
viith tiavanco} fiisis fiom S I idia 

1 Drawida affinis StepJi 

1917 H/ a wti/fl >5, Stephenson, Bee Ind Mus ^lu, p S68 

Length 37 inm , maMnium diameter 3 mm Segments 115 
Coloui a medium giey Prostomium small Set® closely paired , 
««s=t 2 or i 6c. dds:^ ciicuinference. Nephridiopores in line 
Mithcd dlitellum’ Male pores inconspicuous, in h I'emale 
poies ^ Spermathe''al poies peihaps slightl}' central to c 

Septa 5/6-8/9 modeiately thickened. Three gisszards, in xm- 
XV Testis sacs wholly in x, ovoid Vns deferens naiiovv', 
coiled, in x Prostate tubular, of several closely applied coils or 
loops, lather shiny, naironing piogressively towards ectalend; 
joined by vas at a point ental to middle of its length Ovauan 
chamber as in D hadgar U Ovisacs ^ Ampulla of spermatheca 
approtinmtely-^pherical , atiiiiu) as in D, liodgarh 

JtemarLs Only a single specimen was obtained, the hinder 
end was regenerating The worm belongs to the same gioup 
ns JmlgarU (elongated prostate, much elongated spermathecal 
ntnum) , a distinction is the relatively narrow interval between 
the vential setal bundles. 

DisU tbiUmt Bnngamati, Chittagong Hill Tracts, Bengal. 

2 Brawida annandalei Steph 

1913 Diawida annandalet, Stephenson Spol Zevl vm P 261, 
pi 1, fig 7 



F,g -.J))awida anmitdaln SUph , genital area 

Lelictli 35 mm , maximum diameter mm. Colour olive 
Segments 137. Prostomium prolobous Set® clqsely paired , «a 
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less than 6 c, dd=i circumference. Clitellum inclutles g of x 
and I of xiii (=3|), not ivell marked A genital aiea (text- 
hg 47) oiei gioore 10/11, darker in coloui transversely oval, 
extending from set® ot x to tho«!e of \i , within it a sinallei 
oval area marked out by a slight iidge Male pores in ab 

Septa 5/6-8/9 much thickened Three girzards, in xii-xiv 
Testis sacs projectins forwards and backwards from septum 9/10, 
ins deferens coiled, in ix and x, 301 ns ental end of prostate, which 
IS a vertical tube covered with a thick layei of glandulai cells, 
the whole a short cylinder occupying the height of the segment, 
01 dnected fonvaids Orisncs extend backwards through sev'eral 
segments (to xvi), and are dilated at then hinder ends Ampulla 
of speimatbeca a lelativelv small spheiical sac, atrium of moderate 
size, sac-like, narrowing and becoming tubular at its base, where it 
IS joined bj' the speimathecal duct 

SemaiLs The specimen was single, and being of small size was 
investigated by means ok sections The species presents some 
lesemblance to 27 tamnadnna 

Dislnbntion Caveri liiv’ei, Tanjoie, S India (iii the mud below 
the water) 

3 Srawida harwelli (Btdd ) 

1890 Momluiaatei heddaidti, Bosn, Ann Mus Genova, (2) ix, 

p 379, pi XU, fig 12 

1895 Montltgasiei hancetli, Beddnrd, Monog p 200 

1900 2); ortcida 6ai Michaelsen, Tier x, p 116 

1910 D) awida bat iceln, Miclinelsen, Abh Ver Hamburg, p 61 

1886 Afomlifinatei bnizcelh, Beddaid, Ann Mig N H (5) xvii, 

p 94, pi 11 , figs 4-6 

1887 Momltqaster bancelli, Beddard, Zool Anz x, p 678 

1888 Mbmlu/astei battcelfi, Beddard, Quart J ^ic Sci xxix, 

p 119, pi XU, hg«i 10-12 

1891 Momliffastet baiioeUt, Beddaid, Tr Boy Soc Edin xxxvi, 

p 2, pi figs 1-10 

Length 30-33 ram , maximum diameter 2 5 mm Segments 
ca 115 Colour yellowish to gi^nish brown Body somewhat 
flattened Prostoimuni without dorsal process, small ; segments 
1 and 11 short Setae closelv paiied, rta=s 6 c, on 11 are small 
Doisal pores piesent JTephridiopores in cd Clitellum ring- 
shaped x-xui(=4) Male pores betw'een 6 and 0 Peinale pores 
in o Spennathecal pores in c 

Septa 5/6-S/9 niuch thickened Grizzards three or four, in 
xiii or XIV to XV or xvi Testis sacs pi ejecting forwards into ix 
or bacKwards into x , prostates peni -shaped, with a thick glanoular 
investment Ovanes in segment xi, which is very short, egg- 
sacs absent ^P) Speiinatliecae with pear-shaped ampulla, long 
duct and no atrium 

d)isti tbtihon Keiumandi, at S end of Vembanaad Ijake, 
Travancore, Cluala, Fadaung Dist , Buima Outside India it 
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hns been obtained from Jap I (Carolines), from Lombok, and 
from Manila , there is a doubtful record from ITlores It is thus 
one of the peiegiine species of the genus 

a vai uapertusa SUpU 

1920 Diawida baitoeUt vni t7Hpatusut, Stephenson, Mem Ind 
Mus 111 , p 200 

Length cn 45 mm , diameter 3 5 mm Segments ca. ISO 
Colour a blotchy olne, darker dorsally Pjostoiiiium small, 
piolobous Doisal pores absent, indicated in some specimens as 
small pale dots, but no perforations Setal interval aa lather less 
than be, except at liindei end Male pores bounded by very 
prominent nnterioi and posterior lips , a pair of indefinite but 
fairly large whitish papillm on the segment in fiont of the male 
poles Fom gmaids, in xiv-wii Prostates flat, sessile, almost 
ciicuiar Oiatian chatnbei present, annular, ovisacs present, 
extending back to xiu or mv Otberw ise as foi the typical form 

JDisti 1 button Bombay 

4 Drawida hrannea StejjJi. 

1915 D) aimcfa u»»ea, Stephenson, Mem Ind Mus ii, p 151 

Length 40 mm , innMmuni diameter 5 mm Segments 120 , 
body short aud relatively veiv broad, doiso-ventially flattened 
Colour almost black dorsally, slightly lighter leiitrally Piosto- 
minm not lecognivable Setae leiy small and lery closely paired, 
not distinguishable in ii , aa latlier less than be, tircnm- 

feience Clitcllum P Male pores boidered by piorainent lip-, 
about mhlnay between I and c Female poies apparenth 
betw cen b and c, but nearei b Spermathecal pores in ccl 

Septa 5jG-Sj9 somewhat thickened Three gi^aids, in mu - 
xs , the flist less firm than the others Testis sacs laige, 
pioiecting on both sides of 9/10, more into x, nob constiicted by 
the septum, vas joins prostate on inner side, pi estate opaque 
white, o\oul, w'lth short model ately thick stalk, smooth but no 
musciiKi shiininei Oiaiiau chambet with its roof at the doisal 
pai leles , tunnel extends upw ards on each side of gut nearly to 
mid-doisal line, ovisac m xii, tapering towaids its tiee end 
Spermathecal ampulla oi oid, atrium mammillary in shape, sessile 
on pauetes, joined by the duct at its base 

JRematks Pei haps i elated to i? tt avancot ensts 

Dtitnbuiion Paiarabtkulam, Cochin State 

5 Diawida burchardi 3hrk 

1909 J?> ««««<?« 5ioc7iwt7t, Michaelsen, Mem Ind Mus i, p 149 

1902 Diawtda but chat dt, Michaelsen, Mt Mus Hambuip, m \, 
P 7 

Leng'b 50 mm , diametei 1 4 mm Segments ca 180 Colour 
pnre wliite Piostomium prolobous, verv small Setse small, 
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closely paired, on segment xx aasssbe, vieZssjust over half the 
circumference N^ephridiopores in ed Chiolliim’ Male pores 
on large eye-shaped papillae lateial to aft, nearer ab than cd 
Female pores perhaps in ab Spermathecal pores in cd 

Septa 5jG-8/9 uncommonly strongly thickened, 7/8-14/15 
dorsallv displaced backwards, 13/14 most so (about half a segment) 
Three gizzards, in xv-xvii Testis sacs project somevi hat in front 
of the septum, and e\tensi\ elj behind into x and xi , funnel 
ventrally m testis sac, in x, fused •with 'vvall of sac Vas uncom- 
monly long, forming a large coil on ehch side of the septum 
Prostates thickly tubulai , either wilh or without glandular 
covering Apparently no ovarian chaipbei , ovisacs long, iriegu- 
lailj' bent Spei mathecal ampulla globular, its duct opening 
into the neck of a long slender pear-shaped ati ml sac 

DutnbuUon Mt Harriet, S Andaman Island Also outside 
India m Sumatra 

6 Pra'wida chalakudiana Steph 

1915 Drawida ehalakudiana, Stephenson, Mem Ind^ Mus vi, 
p 54, pi vn, fig 7 

Length 41 mm , diameter 1 5 mm Segments 135 Colour 
bluish grey, daiker dorsally Piostominm prolobous Setm not 
very closelv paired anteiioily, aa=.he, dd=^ circumfeience 
Nephridiopoies always) in cd Olitellum P Male pores in 
female m a, spermathecal me A transversely oyal genital 
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Fig 48 — Diawida chalakudiana Steph , genital region, diagrammatic A , an- 
terior genital area , b , light margin of posterior area , c , darker 
coloured interior of posterior area, d , a shallower part of groove 
10/11 , e , median tubercle 


marking (text-fig -48) in 10/11, extending from the setal zone of 
X to that of XI,- and in a transyerse direction occupying the 
whole ventral surface , its margin white, the in'terior darker , 
included m the area a semicircular raised patch on x, with its 
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base at the fuirow A less well-maiketl and less extensive area, 
similar in shape, light in colour, thickened, bisected by 7/8 

Septa 6/6-8/9 thickened, the fiist less than the rest. Three 
giz 2 ard 8 , m xui-xv, not well marked Testis sacs laige, project- 
ing more forwaids into ix than backwaids into x, not constricted 
by the septum Vas enters prostate at middle ot its height. 
Prostate a large rectangular block, taking up the whole length o£ 
the segment, attached to the paiietes by a somewhat nan owed 
base, soft in texture Oiarian chamber has the dorsal parietes 
for its loof, ovisacs extend back to xvi, tubular, gradually 
narrowing behind Spermathecal ampulla sphencnl, duct appar- 
entlv joins atrium within the body- wall, atrium conspicuous, 
sac-like, cylindrical 

Dtstnbution Cbalakudi, Cochin State 

7 Drawida chlorina (A O. Bourne) 

1894 Mombgaatet chloiwa, Bourne, Quart J Mic Sci xxxvi, 
p 364, pi \xiu, fig 6 

1900. JDi aioida cA/o> tfla, Miohaeleen, Tier z, p 119. 

Length 130 mm , diameter 3| mm Segments 135, not 
annulated Colour slightly pigmented, greenish when put in 
spnit Setffl absent from ii, aa=^he, dd=sca ^ tiicuinference. 
Nephndiopores in cd Male pores between b and c, nearer c 
Pemale poies in ab Spermathecal pores in cd 

Septa 6/6-8/9 thickened Pour gizzards, in xiv-xvii Teotis 
sacs ovoid, with rather pointed ends Prostates hemisphencal, 
of glandular appearance Ovanes not enclosed in an ovarian 
chamber Spermathecm with peai-sbaped or ovoid ampulla and 
small atnal dilatation at octal end 

JDtsti ibutton Ootacamund, S India 
8. Drawida decotiToyi 

1914 Stephenson, Rec Ind. Mus. vm, p 373 

Length 100 mm , maximum diameter 8 mm Segments 226 ; 
except the first foui are bmnnulate as far as the middle of the 
body (vu and viii triannulate) Colour a dark bluish green 
dorsallj', pale green elsewhere Prostomium invisible Seta 
closely paired, beginning on u; aas=be, dd=f circumference 
Chtellum ? Male pores large curved slits with convexity hack- 
waids and somewhat inwards, their centie a little outside b, 
lying within a deep rectangular depression which includes moie 
of X than of xi Female pores in 6 (or between « and b) 
Spermathecal pores below c, nearer e than 6 

Septa 4/6-8/9 thickened, especially 5l6-8{9 Eight gizvards, 
m xvm-xxv, with an additional rudimentary gizzard in xvii , the 
oesophagus is muscular even in front of xvii, as far as xv Testis 
sacs confined to x, vas deferens a relatively immense closely- 
packedrcoil, larger than the testis sac, m ix and x Prostate 
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oval, ousliion-lihe, sess’le , siiifate Blimiiig, iniisculai 0\ariau 
cbanibei piesent, oxisacs iiregulaily bulged, extending back into 
xii Ampulla of spermatbeca subspbeiital , duct joins dtiium at 
base of lattei , atimin an oinl sac, paitlv in tbe bod>-wall, in 
length about equal to bnlf that of the segment in which it lies 

Itemails The ven' laige number of giiszaids, and the immeuse 
vas defeiens, are notewoitby features 

Diifi ibutton Eolung and llenging, Abor Couuti y, E Himalayas 

9 Drawida elegans Jiao 

1921 JDiawtda elegans, Jiao, Ann Mag N H (9), viii, p 519, 

pi w, figs 1 c, 2 c , pi xviii, fig 10 d 

1922 Diattnda elegans, Stephenson, Ann Mag N H (9), i\, 

p 133 

Length 130 mm , maximum diametei 5 inm Segments 206 , 
viii-xviii bi- oi tiianuular Colour giey, non-pigmenfed Pro- 
stomiuui retractile, piolobous No dorsal pores Nepbridio- 
poies m line with lateral setae Setae closely paiied , aa=be, 
dd=^ circumference Clitellum ’ Male pores small, a little 
outside line of b Female pores minute, in b Speimathecal 
pores in line with c 

Septa 5/6-8/9 exceptionally stout Five gizzaids, in \ii-xvi, 
tbe first ludimentaiy Testis sacs depending into x , vas 
deferens a veiy bulky coil in ix and x, enters pi estate neai ental 
end of latter Prostates elongated, no separate stalk Oiaiian 
chamber piesent Ovisacs in xii, binder end bent foinaids, 
narrower Speimathecal atiium large, much larger than ampulla, 
shortly peai -shaped, uanower end on the body-wall , duct enteis 
its upper pole 

Distribution Bhagamandki, Ooorg, S. India 

10 Brawida fakir Cogn 

1911 Di aiLida faJoi! , Cognetti, Ann Mag N H (8), vii, p 495, 
pi xni, lias 1-3 

Length S5 mm , maxiinuin diametei 3 inm Segments 98 
Colour a uniform lilac-grey Piostomiiim prolobous Setae 
closely paired , aa^bc, dd = a little more than lialf tlie circum- 
ference Dorsal pores not seen Nepbiidiopoies in Clitellum^ 
Male tubei cles a little lateral to h, small, conical, contained lu 
two small and not veiy deep pouches, like those of D sulcata 
Female pores m b Spermatliecal pores a little lateral to b 

Septa 6/7-8/9 somewhat thickened Four gizzards, m xiii-xvi 
Last heart in ix , iii x a pair of trunks arise, which aie directed 
hackwaicls, joining the subneural at the anterior face of septum 
31/12 Testis sacs project on both sides of 9/10, the anteseptal 

f iart again divided by a constriction, the postseptal part the 
arger Vasa deierentia short and alittle wavy Prostates white, 
tubular, closely coiled, of equal thickness throughout, muscular at 
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the ectal end, joined by the vas at the ental end Oiaries 
enclosed m a tbin-M ailed penossophageal capsule (sssovamn 
chamber) Onsaes cylindrical, in xii, folded on tbeineelves 
Ampulla of spermatbeca globular, duct loosely coiled , no 
muscular atiiol chamber 

Dtslnbuiton Arumanallur, 45 km SE of Tn\aDdram,S India 

11 Drawida fndenci {Mieh ) 

1697 MoniUt/aslet fndeiict, Michaelsen, Mt Mus Hamburg, 
p 169 

1900 Dimndafttdaict,'iiich&eheii,T!ieT x, p 115 
WlQKihmtida fndenet, Micbaelsen, Abh Ver Hamburg, 
p 49 

1913 Dtautda fitdeiia, Micbaelsen, Mt Mus Hamburg, x\x, 
p 74 

Length 165 mni , diameter 6-7 mm Segments ca. 370, 
secovdaty aniiuLitton on vii-ziii, most marked on x-xn, where the 
segnteuts are tnannulate or (xii) guadnannulate Frostomium 
zygolobous Posteiioi cud tapenng Dorsal pores represented 
by pits on inner surface of body-wall Setae close!}' paired , e and 
d much fine) than a and b, aass^^hc in middle and hinder parts 
of bod} , he smaller in the antenoi part, and m front of xi aa—be, 
dd less than { circumference in middle and hinder parts of body 
I^ephridiopores in middle of bodi in cd Clitellum ^ Male pores 
just above b, on piominent papillm Female pores in ah (’) 
Spermathecal poies just below c 

Septa 5/6-8/y thickened, 9/ip-ll/12 displaced backwards 
dors.iily Three girzards, in xiu-xv, the first feebly developed , 
traces of thickening in xn Testis sacs stronglr constricted by 
the septum Prostates thickly ovoid, sessile, smooth Oi irian 
chamber piobabh not piesent oiisacs long, tbin, tubular, 
reaching as far as xiv Spermatbeca w'lth sac-shaped ampulla, 
no atnal dilatation 

Eemmks The distinction from the pelhietdxt group is 
principally in the setal lelations, here aa 6c =1 2, and the 

dorsal seta are considerably smaller and closer together (c(2=^a6) 
than m that group of fox ms (Micbaelsen, 58) 

Bisti ibiilion Tiinconiali, N Prov’nce, Ceylon 

12 Brawida ghatensis Mtch 

1910 Drmiida ghatenns, Micbaelsen, Abh Ver Hamburg, mx, 
p 62, pi figs 1, 2 

1913 TSrmmda ghatensts, Micbaelsen, Mt Mus Hamburg, xxx, 
p 77 

1916 Drauida ghatemts, Stephenson, Mem Ind Mus vi, p 49, 
pi TU, fig 6 

Dimensions varj' considerably , length 80-195 mm , diametei 
2-7 mm Segments 145-186 Colour grey-brown, vnth bluish- 
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green pigmentation dorsally at anterior end Jjateial regions in 
anterior pait ot animal appear thickened Proslomnim prolobous 
or zjgoloboua Setm fairly closely paired, aa slightly greater 
tlinn he, cld slightlj greater than ^ circumference, one or two of 
the anterior segments ma} lack setse, ventral or lateral or both 
K^ephndiopores usually in ed up to xv, behind xv in ah or cd 
Clitelluin x-xiii, interrupted between the lines of setas a. Male 
poies about midway between b and e. Pemale pores in ah 
Spermatbecal pores just below c,the upper end touching the linee 
Gizzards i ariable in number and position , four, in xvi-xix or 
xix-xxii , or SIX, in xir-xix or xvi-xxi Testis sacs situated far 
back, m extreme cases in xiii-xvi, taking up several segments, 
connected by a narrow neck wntli septum 9/10 Yas deferens 
winding or coiled, lying pai tly in the neck of the sac Prostates 
01 Old or thickly pear-shaped, wnth investment of glandular cells 
Oianaii chamber present, ovisacs reach back to xv or xvi 
Spermathecal ampulla thickly pear-shaped Atnum variable , — 
laige, with, bilobed caiity, duct entering atnum in the depression 
between the lobes, or an upwardly-projecting papilla, or ovoid 
and sessile on body- wall , or embedded in a recess in the body- 
wall and not projecting 

JSemails A variable species, especially in regard to size, 
gizzards, and spermathecal atnum 
DtftnbuUon Tenmalai, Maddathoray, and Kiilattiipiizhn at 
the foot of the westein slopes of the Western Gluts, m 
Travancoie, Kottaiam, Pouiniidi, Bonaceord, also in Tiniaucore, 
Knialai, and on the Porest Tramway, in Cochin State 

13 Biawida giandis (A u. Bomm) 

1886 Momhgaste} Bouiue, P Z S p b71 

1894 Momltgasiei gtandib, Bouiue, Quart J Mic Sci zxxm, 

p 307, pis xxn, \xn , "vw iig 27 xxiitgs 31-34,37-41, 

XXI 11, \X1111 

1895 ^1 Hindis, Beddaid, Moneg, p 198 

1900 jDiainda (jr/rtarfis, ^Iichaelseu, Tier \, p 117 

1910 Bimetda gtafidia, lUichaelsen, Abb Vei Hamburg, xix, 
p 48 

Length of a normally extended specimen 520 mm , stretened 
out after bad preservation may be 1080 inm , average diameter 
ca 12 irrm Segments 266-480, anteiior segments (iv-x) 
multiuiinulai Almost without pigment, in life a clear brown 
Prostomiuin piolobous Setoe small, closely paired , cia less than 
he, dd~^ circumfeience , absent on ii, onh the lential present 
on in Nephiidiopores in cd, oi (in ni—i\) above this level 
Chtelluin includes | of x-xiii (— 3f), saddle-shaped in front, 
in 111 ! ring-shaped, Male poies just aboie h Pemales pores 
in ah Spermathecal poies just below c 

Septa 5/6— 8/9 much thicKened, 9/10 and 10/11 displaced 
backwards (9/10 is attached noimally lentrally) Bive gizzaids. 
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Teshs iac3 oral, pi ojectiiw into 

both i\ and \, vas exhemelv {onp, 94 inches, w lien unr.uelled 
Ivostains cublijon-Iike. uicnki, not glandnlai m appmance 
(Hanes in an ovauan chambei ovisacs tnbnlai , extending into 
-M ^pellllat^leca? ainpulla pear-shaped, a small ahial enlaro'e- 
ment ofc the fluct, embedded in the body-\r'ill ^ 

Jttmwls Belongs to the peUucida gioup (Mithaelsen, 68) 
Bomne renmiivs that befoie the inms tins womi is onlv found 
det^ (low n, and that m Mav he has made loolies dig as iai down 
asy-JO ft befoie coming upon anvivoims, in June, aftei lain, 
the} weie tound quite neai the smlate, or even crawling about 
on the gioiind ® 

Dmt ibuiton Nadui atain, Nilgii is w idely spi end on the Nilgins 
at elevations of fiom 5000-8000 ft ® 


14 Drawida hodgarti Steph 

101/ Diaioida hoAqaili^ Stephen&on, Ree Ind MuB>xni. u 366. 
pi vvi, fig 2 » r ; 

^ ^ngth 11*1 mm , maximum diaraetei 3 75 nini Segments 164. 
Coioui non-pigmeiited, a uniform grey Prostomium prolobous 
iSetaa small and closely paired, aa less than ic, dd moie than 
I I^ephudiopores in line withe Ohtellum^ 

Male poles with swollen anteiior lip their centie just outside h 
1h male poips doubtfully m ah or h Spermalhecal pores last 
internal to / 

Septa 5/6-8, 9 thickened Fom gizrnids, in w-xvm , a slight 
strengthening of the oesophagus in xii Testis sacs kidnev-sbaped, 
in X, projecting sometimes slightly into i\ also Piostates 
(te\t-iig 49) small, tnbulai, with shining snitnce, slightlj coiled, 



Kig 49 — DiavLulahodgaiU^in'gXi , prostate with tiu deferens entering 
Ctbc spiialh coiled end ]« the eclal) 

ental end slightly dilated, \as defeiens joining anterioi face of 
pi estate 0\ avian chambei bounded by bod v- wall alioie, but 
alimentary canal excluded , ovisacs small, hngei -shaped, confined 
to xii Spei inatbecal ampulla small, louiidly ovoid , atiium in vii. 
iingei-like, joih^ by duct vviibin the body-wall 

Remarks Related by foini of atimm to faljiaigni ensis and 
ti avancoi etists 

Distiibuiion Rangamati, Chittagoug Hill Tracts, Bengal 
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]5 DrawiAa jalpaigniensis 

1916 JDiaivtda jalpau/ia emis, Stephenson, Eec Ind Mus xii, 
p 307, pi xxT, hgs 4, 5 

Length ca 23 mm , diameter 2 mm Segments lOG Coloui 
daik giey, ligbtei at anteiioi end Piostoinium piolobous (?), 
relatively laige, fiist segment veiy slioit Setae small, len 
close!} paned, aa less than he, dd=.^ cncumfetence Clitellum 
x-siv Male poies on piominent oval papillae, the long 

diametei trausveiselv ovei gioove 10/11, longitudinally the 
papillse take up hall the length ot segments x and xi , the poi es 
between h and c, nearei to b Speimathecnl poies between h and 
c, neniei to c A pair ot genital papillae anteiioil) on vn, flat- 
topped and cucular, then centies midway between h and c 

Septa 5l6-8f9 considei ably thickened Foui gi/zards, in xii-xv, 
that in xn smaller than the'^est, gi/zards sepaiated fioin each 
other by thiiinei rings Testis sacs projecting into laige, 
siibovoid, attached to the septum ouly bv a nanow neck Vas 
deferens comparatively shoit, ■wa^v Pi estate (text- fig 50) 



Fig 50 — Dtamda laljmgi’rensi’i 
Steph , pi estate of left side 



Fig 51 — Dretunda jalpatgw ensis Stepb , 
dingramraatii. sletcli to ehow relations 
of parte at ectal end of speriiiatbecal 
nppamtiiB , a , iitrium ,a(s, nti lal sac , 
d , sperinalheLal duct , >. , ecptiiin 7/8 


\ertically flattened shape vanes, maigin lobulated i Ovaiian 
chamber apparently not developed Sperraathecal ampulla laige, 
ovoid , atrium a simple projection on inner surface of body-wall, 
from which aiises an upwardly-projecting stalked sac, of a much 
elongated o\ oid shape, the stalk being half as thick and half as 
long as the sac propei (text-fig 61) 

Remai7i,s The atiium lesembles that of D ti avancoi ensis 
The surface of the prostate seems to be glandular, though tins is 
not stated in the oiigmal description The species is described 
from a mngle specimen, iii a bad state of preseiiation 

Dtstiibuhon Jalpaignri, at the base of the Eastern Himalayas. 
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16 Drawidajaponica , f typica 

1017 D>aioida japonicaf Stephenson, Rec Ind Mus xin, 

p 366, pi "vvi, fig 1 

1922 Di motda japomca, Stephenson, P Z S p 119, pi i, figs 1-6 


1892 Mtmdiff otter japomcm, Micbaelsen, Aich f Natuigesch 
Ivm (1), p 232 

1892 Momhgaster bahamemts, Beddard, P Z S p 690, pi xli\ 
1896 MoHiltqa»te> japomctts+M baJmmensts. Beddard, Monog 

pp 20], 202 

1900 Drawida }apontca + JD bahamensts, Michaelsen, Tier x, 
pp 116,118 

1910 D) motdo japontcus, Michaelsen, Mt Mue Haiuhurg, wvii, 
p 48 

Length 28-60 mm , diametei 2-3 mm Segments up to 142. 
Colour gre 3 ' or greenish grey Piostoumim small, piolobous. 
Setae closelj paired, aa=hc, circumference , setae small oi 

m pait absent on ii, large on genital legion Ifephndiopoies m 
tbiee situations — not far fiom the mid-dorsal line, or in line 
with ed, 01 with ah, but no legiilar alternation Clitellum 



Fig 52 —Dtaimda japomca Micb , genital region, showing papillae 
and male apei lures (d) 

inconspicuous Male poies between b and e, nearer i, on small 
tubeicles Spermatbecal poies just below e Genital pajiillas 
variable, but appirently alivays piesent in the sexual animals, 
patted oi unpaired, two, tinee, or four in nunibet on iii-iv and 
XII, each a tiansverselyoval patch, slightly raised, with a ciiculai 
gioove in the centie (text-fig 62) 

Septa 5/6-8/9 thickened, especiallj 6/7 and 7/8. Two oi three 
gizzaids, laige and spherical, except the first if there are three, 
which IS smallei , m xii and xiii, or xi-xui Testis sacs spheiK al, 
prelecting mostly into x Prostates thickly and shortly tubular, 
with glandular surface Ovarian chamber present, ovisacs 
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thickly tubular, iriegulaily thickened and twisted, reaching to 
about x\i Spermathecal ampulla peai-sliaped, duct very Tong 
and tlun, loosely coiled, altogether in viii , atiiuin small, pear- 
shaped, piojeccing backwards in vin, joined below by the duct 

Itemaihs The first desciiption of this species was incomplete, 
and Beddard, who shortly afterwards met with it, described Ins 
specimens as a different species Michaelsen in 1910 subjected 
his original specimens to a ie-e\amiAation, and having also a new 
batch of material before him fiom Shina, was enabled to establish 
the identity of Beddaid’s species with his own Up to this time 
the worm had been found in Cliilna, Japan, and the Bahamas, 
but not in India I have lately found it in India, but tai from 
the proper Diawida legion — viz in the W Himalajms The 
worm IS thus a w'andeier of a pronounced type 
The immature Dtawtda from Simla, said by Michaelsen (54) 
“probably, or rather doubtless” to belong to D wtllst, should, 
I think, be referred to this species 

I have leceiitly (98) given a detailed account of the anatomy 
of the reproductive system and nephndia in this worm 

Distribution Muiree and probably Simla, in the "W Himalajms 
Outside India has spiead to China, Japan, and the Bahamas 


17 Drawida kanarensis Stepli 

1917, Diaioida kanaiensu, Stephenson, Bee Ind Mus xm, 
p 864. 

Length 60-70 inm , maximum diameter 3 5 mm Segments 
150-173 Colour pale grey, anterior end lather lighter Prosto- 
mium small, pro- or zygolobous (^) Sets small,' closely paiied , 
cui equal to or ratliei less the he , ddz=oB. ^ circumference 
Clitellum saddle-shaped, x-iiii (=4), limits rather indefinite 
Male pores external to b, but neaier to b than c Female pores 
in b Spermathecal pores just below e A pair of oval thickened 
patches on xi, not always present, setae ab placed on the inner 
portion of the patch 

Septa 6/6-8/9 thickened, especially the first three Four 
gizzards, in xiii-xiv or xiv-xvii, the first or the last smaller than 
the others Testis sacs with the longer part in x, not constricted , 
terminal part of vas deferens rather thicker than the rest 
Prostate of moderate size, hemiovoidal, sessile, surface soft and 
jellowish No ovarian chamber, ovisacs laige, ovoid, in xiv, 
connected by a neck with septum 11/12 Spermathecal ampulla 
large, irregular in shape, atiium a cushion-hke swelling paitly 
embedded in the body-wall, several times as thick as the duct 

Remarks Near D pai va , the genital markings of this species 
(which are not always present) are the chief difierence. 

Distribution Castle Bock and Talew adi, N Kanara Dist , 
Bombay Pres 
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18 Diawida kempi Stqih 

1914 StepbensoQ, Ilec Tnd Mus \ui, p 376 

Length 75 min , dmmetei 6 mm Segments 125 Colour light 
oh\ e-green Piostomium small, piolobous Setie closely paired , 
aa=bc, fld=f ciiciimfei elite , lential pairs moie appioximatecl 
111 postenoi part ot bod) Male jioies on small papilla;, the 
centie o£ the papilla just within the linec, each papilla in a 
dnrkei area, uliicli is gioored at Its anteiioi and posteiioi 
inaigins Female poies in 6 Speimathecal poies in r or cd 
Septa 5/6-S/9 thickened, the last most so Four gizzards, m 
\vi-A.i\ , the in -t smallest, a thickened pait ot the oesophagus 
in \i t>^udimeiitai) gizzaid) Testis sacs constricted by the 
septum, piojeeting equally foi wards and backwards, las not inucli 
coiltd Prostate large, cuboid, with narrow attachment to bodj- 
w all, and glandular sui lace Ovarian chambei present, ovisacs 
iCvicli xn 01 xt , a lelativelv nnnow' neck passes through xii and 
sill, and the s.tcs swell out behind this Speimathecal ampulla 
01 Old, duct much coiled, atrial dilatation small oi absent 

JRemajLs The single specimen wms found undei a stone in 
w atei The foi in seems to come neai D peUimda, of w hich it 
might but toi the statement as to the ovaiian chatnbei (which 
howeiei is not veiy precise in the oiiginal), foim a laiietj 
DisU ibxttion Egar Stream, between Sotung and Eenging, Aboi 
Countiy 

19 Drawida luatthau M%ch 

1910 Dianida matthmiy Michaelsen, Abli Ver Hambuig, xn, 
p 47 

Length 110-160 mm , diametei 2-6 mm Segments 240-250 
Unpigraeuted, white to grey Prostonnum ’ Set® fine, very 
closel) paired anteriorly aasafic, m middle of body aa is barely 
^bc dd is about ^ ciicuinierence, perhaps a little more at the 
anterior end, a little less in the middle of the body Nephridio- 
poies in cd Clitelluni x-xiii (=4), w'anting veiitially m x 
and SI Male pores just lateral to 6, sht-hke, surrounded by 
laige ciicular aieol®, fiom the hindei margin of each aieola 
passes a ridge, convex oulw’aids, ending just m front of 11/12 
somewhat lateial from the female pores , a fine gioove luns along 
the ridge Female pores in 6 Speimathecal pores small, 
eye-hke, their centre just internal to c 

Septa 5/6-8/9 much thickened Three gizzards, in xiv-xvi (’), 
the first much smaller than the others Testis sacs inegularly 
, ovoid, not constricted by the septum, the part in x lafcbei the 
largei Pi estates spheiical, flattened below, sessile, w’lth a smooth 
surface Ovarian chamber present, apparently no ovisacs 
Speimathecal ampulla large, thickly pear-shaped , duct very long, 
luosel) coiled , atiial swelling small, about double as thick as the 
duet, concealed entirely m the septum and body-wall 
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RemarTes A spermatic groove is present also in D sulcata In 
a subsequent paper (70) Michaelsen lays stress on a secondary 
nnnulation of the segments on each side ol the male pores 
(x and xi), the annulation is only present on the ventral surface, 
and IS better marked in D sulcata than in the present species 
The grooves seem to be meiely tiansverse giooves m front of and 
behind the apertures, produced perhaps by muscular contraction 
Distribution Calicut, on the Mnlabai Coast 

20 Srawida minuta {A G Bourne) 

1886 Monihffaster minuttts, Bourne, P Z S p 672 

1894 Momlu/astej minutaf Bourne, Quart J Mic Soi xxxvi, 

p 372, pi xxiu, fig 12 

1895 Momligaster imuutus, Beddard, Monog p 199 
1900 Dtawida minuta, Michaelsen, Tier x, p 120 

Length 47 mm , diameter 3 1 mm Segments 150 Strongly 
pigmented Tlie interval 6c scarcely greatei than aa , dd scaicely 
greater than ^ circumference , setm piesent on segment ii 
ifiTepbridiopores in cd Male pores, female pores, and sperma- 
thecal pores in ah 

Septa 5J6~8I9 very slightly thickened Two or three gi/zards, 
in XU to \m oi xiv Testis sacs ovoid Prostates hemispherical 
No ovarian chamber , ovisacs extend back at least to x\ Sper- 
mathecal ampulla ovoid , atrium a bifid widening of the duct at 
Its ectal end 

Distribution Salem, Madras Pres , widely spread in the Madras 
Presidency at sea>leyel and up to about 6000 it 

21 Brawida modesta Rao 

1931 Di awnda modesta, Bao, Ann Mag N H (^9), viii, p 626, 
pi XI , figs ID, 2D 

1922 Drawtda modesta, Stephenson, Ann Mag N H (9), ix, 
p 134 

Length 75 mm , diameter 4 mm Segments ca 207 Colour 
brow'n Prostomium ^ Dorsal pores absent Ifephndiopores 
apparently in line with setm d Set® closely paired , aa=bc,dd= 
ciicumterence oi slightly more Chtellum^ Male area resembles 
that of D somavarjpatana , male pores have prominent anterior 
and posterior lips, just outside the line of set® 6, transierse 
groove-like depressions before and behind the poies , mid ventral 
regions of x and \i somew'hat depressed Pemale pores ^ Spei- 
matnecal poies slightlv outside the line of set® 6 , a shghtlj 
elevated transveisely oval flat papilla in front of each sperma- 
thecal aperture 

Septa 5/6-8/9 thickened Tw'o gizzards, m xii and xiii 
Testis sacs project into both ix and x Prostates small, sott, 
transversely oval, sessile Ovauan chamber apparently piesent , 
ovisacs extend back into xiii No visible speimathecal atrium 

Disii ibution Moornad, Coorg, S India 
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22 Drawida nadavatamensis (A 0 Bonme) 

1894 Moniltgastei naduvatatnmsts, Bourne, Quart J Mic Sci 
xxxn, p 361 

1900 Dratetda naduvatamenata, Michaelsen, Tier x, p \17 

Length 500 mm , diameter 5 mm. Segments 400 Without 
pigment Prostomium small, pointed Set© dosely paired , aa 
smaller than be , dd greater tlmn | circumference Kephiidio- 
pores m cd Male poies between b and c 

Septa 5/6-8/9 moderately thickened Three gizzards, in xv- 
xvii Testis sacs shghtly kidney-shaped Prostates appear 
glandular Ko ovaiian chamber Spermathecal ampulla peai- 
shaped to sphencal , atrium a small simple widening of the duct, 
embedded in the body-n all 

Met^mrka On the specific distinctness of this worm cf p 131 
Diatributton Naduvatam, Kilgins, S India 


23. Brawida uepalensis Mteh. 


1907 Dramda nepalenaia Michaelsen, Mt Mus Hambuig, aziv, 
p 146 

1909 Diamda nepa/snsts, Michaelsen, Mem Ind Mus i, p 147, 
pi xin, fig 1 

1917 Brawida nepalmsts, Stephenson, Eeo Ind Mus \iii, p 372, 
pi XTl, fig 4 

1922 Brawida nqpalenata, Stephenson, Keo Ind Mus xxiv, p 430 


Length 50-123 mm , dian 'ter3-|-5mm. Segments 149-175 
Colour yellowish grey, uon-p - ’’euted Prostomium prolohous 
Set® closely paired, aa a little less than ho, dd n, little inore 
than i ciicumterence Dorsal pores absent, but lepresented hv 
gaps m the muscular coat as seen from the inside of the ,bodj - 
wall, these occur as far forward as 4/5 Nephndiopoies in d 




Fig 63 —Drawida nepalensis Mich , spermathecal atnnin 

Chtellum rmg-shaped, x-xiii (=4) Male pores ^ prominent 
tiansver-se oval papill©, midway between b and r Female pores 
m h Spermathecal pores just vential from c In some specimens 
genital markings present as broad transversely oval nndieiitraj 
cushions on vii and viii 
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Septa a f 6-819 very strong, especially 6/6 and 6/7 Pour 
gizzards, in >jv-xvii, oi three m xv-xvii Testis sacs projecting 
forwards and backwards, into both iz and x, or backn ards only, 
into X , testis tutt-like, stalked , vas deferens very long, coiled in 
scores of convolutions Prostates long, tube-like, in a U-sbaped 
loop, the vas entering the ental end Ovarian chamber present, 
ovisacs extend back through some segments Speimatbecal 
ampulla irregularly pear-shaped, atrial chamber (tezt-fig 58) 
large, sac-like, continued into a narrower undulating neck, which 
lb joined by the eud of the duct , the atnal chamber marked 
by a fairly regular annulation, the epithelium markedly folded 
inter nally 

Remails Michaelseii suspects the identity of this form with 
JD tinigua^ cf remarks under the latter species 

My specimens differed ftoin Michaelseii’s principally in the 
relations of the testis sacs — projecting on both sides of the 
septum 111 Michaelsen’s, backwaids only in mine, on one side as 
far as the level ot septum 15/16, — the condition indeed approxi- 
mated to that of D ghatensn 

Dtsti ihutxon Gowchar, iieni Katmandu, Nepal Vallej' , IHanga- 
niati, Chittagong Hill Tracts, Bengal , Kieipur, Purneah Dist , 
Biliai , Dehia Dun, United Provinces 


24 Drawida nilamburensis {A. G Bom ne) 

189-t Monihqastei mlamhm ensis^Boaxne, Quart J Mio Sci 
TxxM, p 362 

1900 jD/ aw;it?a ni/flMi6u> ««««, Michaelsen, Tiei x, p 117 

Length 750 mm , diameter ca 7 mm Segments 566 , 
secondary annulation present Slightly pigmented Piostoniium 
broad Setae long, black , aa blightly greater than v5c , dd con- 
siderably greater than ^ circumference, not very closely paired, 
ah=cd=\he Nephiidiopoies (all ’) in cd Male pores 
between h and t, nearer b Pemale pores in ah Speimathecal 
jjores 111 cd 

Septa 5/6-8/9 much thickened Pive or six gizzards, m xxi ii or 
xxviii-xxxiii oi xxxir Testis sues ovoid Prostates not glandular 
in appearance Ovarian chamber present Speimatbecal ampulla 
penr-bhaped ntnum a dilatation of the end of the duel, small, 
embedded in the body-wall 

RemaiJes A lery dibtmct form, on account of itsiery large 
size, and the very posterior position of the gizzards Poi the 
rest, It ^eems to appi each the pell-ucida group 

DistrtbuUon Nilambur, S India (near the sea-level) 

z. 2 
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25. Drawida papillifer 

1917 Bramda paptlltfa , Stephenson, Rec Ind Mus xni, p 870 

Length 70 mm , diameter 3| mm Segments 148 Colour 
light grey, non-pigmented Piostoiiiiam prolobous (?) Setsa 
closely paired , aa rather less than he , circumference. 

Nephndiopores appaiently m line with d Olitellum x-xm (=4), 
hinder end indistinct Male pores between 6 and c, rather nearer 
to c Eeinale pores? Spermathecal poies with centre just 
below 0 A few slightly marked darkish papillte, paired or single, 
on vii, X, and xi, above or beJou the lateral set® 

Septa 6/6 and 6/7 much stiengthened, 7/8 and 8/9 much less 
so Three gizzards, in xv-xvii Testis sacs lather in egular, and 
asymmetrical , the higer part of the sac may be either in front of 
oi behind the septum Prostate with glanduiai surface, elongated, 
bent Mith the angle directed forwards, the eutal end the thicker, 
joined by las defeiens at the middle of its length Oraiian 
chamber bounded above by the body-wall , ovisacs iaige, asym- 
metrical, may reach back to the level ot 15/16 Speimathecal 
ampulla oioid, atrium relatively large, the upper pait a thin- 
walled sac, the loner part duct-like 

JSemai Is Belongs to the same group as Jiodgm tt The atrium 
1ms heie dei eloped fuither, and the coiling of the prostate is less 
Dtstnbuhon Bangamati, Chittagong Hill Tracts, Bengal 

26 Brawida paradoxa, Rao 

1921 Diawtda paiadoxa Rao, Ann. Mag N. H, (9), viu, p 628, 

E l xv, figs IE, 2E, 3c, pi xvi, figs 4,6, pi xvm, 
gs 10 A, lOt 

1921 JDi amda pm adoia, Stephenson, Ann Mag N H (9), ix, 
p 185 

Length 90 mm , average diameter 3 mm Segments 152 
Coloiu light giey, unpigniented Ptostomium prolobous 
doisal pores Set® small, closely paired, aassbc in general, but 
111 the region immediately behind the clitellam=|6c, dd slightly 
less than ^ ciicumferenve Chtellum ^ Male pores small, in- 
conspicuous, just outside the line of b. Peinale pores ^ Spernm- 
thecal poles bmnll, m line with set® c 

Septa 5, 3-8/9 considei ably thickened Pom gizzards, in xiii- 
XVI 01 \u-\\, the fiist smallest, the last hugest Testis tats 
depend into x Vas defeiens lelatively a very large coil, m ix 
and X, inns some distance up piostate before becoming lost m it 
Pi estates large, flattened from side to side, glandular at edges, 
axial part more shiny, ectal part of prostate a twisted mass, 
bound together bj' connective tissue and adherent to the vential 
hodj-wall Ovarian chambei present, ovisacs form small projec- 
tions into Ml Spermathecal atrium in vii, large, tongue-shaped, 
constricted a quaitei oi a thud of its length fiom the body-wall, 
•naiguis slightly lobed, duct joins its lowei pait 
DiM) ibiUtmt Mndapui CpCrg, S India 



JIIIAWIDA 


149 


27 Orawidapaiainbikulamana 

1915 Stephenson, 31eni Tnd Miis m, 

p 53 

Length 84 nini , diameter 3 5 iniii Segments 140. Coloat a 
bluish giey, hghtei ventrally and laterally Body-wall appeals 
thickened laterally Piostoininm Set® •small and closely 
paired, aa=bc, dd=c& ^ circumference Nephridiopoies are 
found both in ab and in cd, the niajoritv howevei in cd 
Chtellum ^ Male poies on minute pnpill® outside b, but nearer 
b than c Pemale pores in b (?) Spermathecal poies in c 

Septa 5/6-8/9 considerably thickened Tliree gizzards, in Tiii- 
x\, the hist smallei than the otliers Testis sacs projecting 
slightly or not at all into i\ Vas deferens extremely fine and 
tightly coiled, broadei in its terminal poition where it joins the 
piostate Prostate large, ovoid, attached by a broad base , upper 
portion covered with glandular cells , vas deferens joins its 
anterior margin Ovarian chamber present, anterior and posterior 
walls inserted together into the dorsal paiietes , ovisacs small, 
tubular, narrow’er behind, turned forw’aids and completely con- 
tained within MI Spermathecal ampulla broadly oval, atrium 
teat-Iike, of moderate size, with canty of simple foim 

Se>nai7i.s A single specimen only was available The species 
maybe related to Bourne’s D the differences appeal to 

be in bodily pioportions, colour, and extent of the Intenal dr/, 
possibly also the testis sacs differ in shape, Bouine does not 
mention ovisacs in his account The distance between the places 
wheie this and Bourne’s worm respectnely were found is not 
moie than 80 miles , but until the whole region has been 
thoroughly exploied it must be dangeions to attempt identifi- 
cations with species so sketchily described as those of Bourne 
IhstnhiiUon Farambikulain, Cochin State, S India 


28 Drawida parva (,A. O Bourne) 

1894 Momligasta paious, Bourne, Quart J Mic Sci xxv . ti , 
p 371, pi XMii, hg 11 

1900 27/ anada ra, Michaelsezi, Tier x, p 118 

1911 B) aimda pai Michnelsen, Abh Senckenb Ges xxxiii, 
p 251 

Length 75 min , diameter neaily 2 mm (?) Segments 115 
Slight] V pigmented Set® absent in ii , aa=bc, dd greater than 
\ circumference Nephridiopoies in d Male pores between 
h and c Female pores in ab Spermathecal pores in cd 

Septa 5/6-8/9 thickened Thieeoi foui gizzards, in xiv-xvi or 
xvii Testis sacs slightly kidney-shaped Prostates hemispherical, 
/glandulai in appearance No ovarian chamber Spermathecal 
ampulla ovoid , atrium simple, rounded. 


) 
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Bemarlg Michaelsen, in specimens whicli he identiHed with 
Bourne’s species, but which came from outside India, found the 
speiinaihecal atrium small, miisculai, of an inverted pear-sbnpe, 
projecting into the body cavity at the ectal end of the duct 
There is a discrepancy in Bouine’s account , the circumference 
IS given as 4^^ mm. , but the dorsal gap between the setal bundles 
i<< 2^ mm., the lateral gaps f, and the ventral gap also | mm — 
« e , the total circumterence is 5 mm without allowing for the 
intervals between the setsa of the several bundles, say, 5‘6 aim. 
m all 1 therefore estimate the diameter as nearly 2 mm. 

The worm is possibly identical with 2> pmamlnknlamana^ cf, 
what i^said under the latter species 
JDtsinbutton Ootacamund, S India. Also m the Aru Islands 
(near New Guinea). 


29 Drawida peUncida (A. G Bourne) f typica 

1894. 2fomliffaster peUnetda, Bourne, Quart J AIic Set xwm, 
p S63, pi xxm, fig. 3, pi xxv, fog SO 
1900 Di ateufa Michaeiseii, Tier X, p 118 
1910 Dtamda pelluctdus f typteof Michaelsen, Abb Ver Ham* 
burg, xix, p. 48 

1914 1)1 awida petluada, StepheoBoa, Rec Ind Mus. vm, p 308 

Length 75-190 mm , diameter 3-5 mm Segments 130-186, 
no secondary annulation Without pigment, body-wall very 
transparent Contracts its anterior end in a bulbons fashion. 
Set® absent m ii , aasshc, or slightly greater , circum- 

feience. Nephtidiopores in cd Male poies between b and c, 
nearet 6. Female pores just above b Spermathecal pores in or 
just below 0 j 

Septa 5f0-8l9 thickened Four or five giszards, the first in xiv 
to xvii, the last in xvn to xxi Testis sacs spherical or ovoid, 
mainly in x. Prostates as fiattened hemispheres No ovarian 
chamber, oVisacs present Spermathecal ampulla spbencnl to 
oval , atrium a small simple widening embedded m the body-wall, 
or sometimes absent. 

Distribution Ootacamund and Naduvatam, S India, Upper 
Botung, Abor Country 


a vai boumei {Midi ) 

1894 MonihgaOa sp , Bouine, Qunit J Mic Sci xxxvi, p 376, 
pi xxni, fig 14 

1897 Montluiaster_ bow net M pault, Michaelsen, Mt Mus 

Haiubrng, xn, pp 167,171 

1898 Momltgaster how net, Michaelsen, Zool Jahrb Syst \ii, 

P 

1900 Dratoida bow net -f- JD pault, Michaelsen, Tier x, p 116 
1910 Dtatvtda pelluctdus \ai boumex, Michaelsen, Abb \er. 
Ilambuig, XIX, p 60 
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Length 55-142 iiiin , diameter 2-4 mm Segments 144-191 
Coloui bluish oi biownish led, strongly pigmented Prostomium 
pioloboiiB, retractile Setae closely paued, aa=bc , dd ratliei 
more tlian 4 circumference Nephridiopores in cd Clitellum 
ling-shaped, x-\iii (=4^ Male pores just above b Pemale 
pores 111 b Spermatheca pores in or just beloii c 

Septa 6/6-8/9 thicken^, 9/10—14/15 displaced somen hat back- 
wards doisallv Thieo to five gizzards, in some of the segments 
xii-sviii Testis sacs /simost spherical, or somewhat constricted 
br the septum and v<ro]ectmg into both ix and x Prostates 
spherical, smooth Xo ovarian chamber , ovisacs extend back 
to about xv Spermdtfaecal ampulla ovoid , atrium absent 

MemaiJes. In 1894 Boui ne shortly described a number of species 
of Jlomhgastet , and at the end of the paper mentions a single 
specimen from Kandy in Cejlon, but says that his notes are 
insufficient, and gives only a coloured drawing, with the infor- 
mation that the colour distinguishes it from all his other species, 
and that the gizzard is in segments zv-xviii Michaelsen, in 
1897, met with a form, probably from Peradeniya in Ceylon, 
which he thought could be identified with the above, and which 
he named M bout net , in this paper he also described as a new 
species ilf pault from Trincomali 

The three forms, pelluetda, boumei, and pault, were kept 
sepaiate in the Tierreich, and in Miehaelsen’s first list of Indian 
species (54) in 1909 But m 1910 (58), in consequence of the 
examination of new mateiiol, he concluded that boumei and pault 
were identical, and that both represented only a variety of 
pelluctda 

The sexual markings (grooves in front of end behind the male 
jpareBi) in D pault are due to the chtellum being thinner in these 
places , they are more marked the better developed the chtellum 
IS, and are not real sexual markings 

Distribution Yakvalla, Bentota, Kaniya (in the last place 
amongst roots in damp ground near the outfiow of a hot spring), 
Kandv, Colombo (Museum Gardens), Tnncomah, — all m Ceylpn. 

b var. pallida Mtch 

1910 Dtaimda pelliundus var pallida, Michaelsen, Abh Ver, 
Hamburg, xix, p 61 

Length 100-126 mm , aveiage diameter 3-4 mm Segments 
235—245 Pigmentation very faint, a slight bluish-green shimmer 
dorsally Setal interval «a=f6c, dd about ^ circumference 
Three or four gizzards, the first (m a specimen u here there were 
four) in xiii 

DtsUtbuiton. Shencottah, E side of W Ghats, Travancore 

I 


I 
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c Aar stewarti StepJi 

1914 Aai. Steplienson, Hec Ind Mus 

viii, p 369 

Length 37-62 mm , diameter 8}-4 mm Segments ca 165 
Colour oln e-green, vaiying m depth Prostomium small, pro- 
lobous Setae ot moderately large size, closely paned, aa=,5c 
behind the genital region, but is gieater than he in fiont of this , 
ciicumfeience Male pores between h and c, rather 
nearer to 5, on papillsa which aie snrrounded by aciicnlar depres- 
sion A transverse dumbbell-shaped iidge on segment ia just in 
front of groove 9/10 

Four gizzaids, in xv-xiiii or xvi-xix, the first smallest Testis 
sacs pear-shaped, with the small end forw ards, in ix, the rounded 
end in x Ovisacs small, curved and sausage-shaped, contained 
wholly m xii Spermathecal ampulla ovoid , no atrium 

RemoiTes The chief distinguishing mark is the ndge on segment 
IX ; the other marks and irregularities in the region of the nude 
pores have probably no significance The shape of the testis sacs 
may also be distinctive 

Distnhution Eotung and Benging, Abor Counbi j , E Himalayas 

The above forms (except var stevaartt, since described) are dis- 
cussed by Michaelsen (58), and shown to formtalongnuthi} grandts, 
a group to which J) fn^nei and D, barwellt are also related 

30. Brawida ramnadana M%di 

1907 Drmoida lamnadana, Michaelsen, Mt Mus Hambuig, <zit, 
p 146 

1909 JOravnda ramnadana, Michaelsen, Mem Ind Mus i, p 146 

Length 44-55 mm , maximum diameter lf-2 mm Segments 
165 Colour in dorsal and lateial regions anterioily a bluish grey, 
for the rest ^ ellowish grej Prostomium prolobous Betas minute, 
closely paired , aa less than be, dd. greater than | circnmfeience, 
setae present on ii Nephridiopores in cd Chtellnm ring-shaped, 
x-xiu (=4) Male pores m 6, on small eje-shaped papilla 
Female pores in or near ah Spermathecal pores in h 

Septa 5/6-8/9 thickened Three gizzards, in xii-siv Testis 
sacs large, somewhat constricted by the septum, the larger part of 
the sacs in x, vas deferens enters fiont of prostate within the 
body-wall Prostates shortly tubular, stumplike, invested with a 
thick covering of gland cells Ovanan chamber perhaps absent , 
ovisacs extend backwards through several segments, constricted 
by the septa Spermathecal ampulla large, pear-shaped , atrium 
a small, simple sac, thickly pear shaped , spermathecal duct opens 
into basal part ot atrial chambei 

Remarhe.^^eetas to be nearly allied to D japonteus The 
original does not mention whether there is or is not an ovarian 
chamber ^ 

. Distnhnfoon Bamnad, Madura Diet , S India, on sandy coastal, 
plains 
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81 Drawida rangamatiana Steph 

1917 Dtawtda i anganiaUana, Stephenson, Rec Ind Mus xiii, 
p 309, pi XTi, fig 3 

Length 137 nun , ma^iniuin diameter 7 6 mm Segments 237 
Non-pigmeuted, light grey in eoloui Piostomiuin absent (’) 
Setae closely pan ed, small , anteiioily aa=&(;, behind the genital 
region 6c, in the middle of the body and posteriorly is less 
than 1 6c, ciicumference Nephiidiopores m cd Cli- 

tellum’ Male pores between 6 and c, but neaiei to c Female 
pores between 6 and c, but nearer to 6 Spermathecal pores with 
their centre 3 UBt below c 

Septa 6/6-^/9 lery stout Four gizzards, in wi-xix Last 
heart in viii, there are two eommissuies on each side in this 
segment Testis sacs recall those of 2) ghatensi's , on one side (in 
the single specimen) in \ii, on the othei extending back into xui, 



Fig 54 - — Dt awida rangaTmtiana , spermathecal atrium, 

seen by transparency under the low power 

a neck passing forwards Prostate closely curled, cylindrical, 
softisli, not shiny, joined by vns deferens below its middle 
Ovarian chamber present , ovisacs small, finger-shaped, reaching 
back into xiii. Spermathecal ampulla small, globulai , atrium 
(text-fig 54) a long stalked appendage, eiect, ental portion dilated 
in the form of a cone with a rounded tip , duct joins atrium in 
body-wall 

BemarJcs The relationships are with the hodgartt group The 
last hearts appear to be characteristic, and the shape of the atrial 
appendage 

Distribution Hangamati, Chittagong Hill Tr^ts, Bengal 
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32 Drawida rol)usta (4 & BmM)i typica 

188G Mmihgaslet Bomne, P Z S 1886, p 673 

1898 Momhga^ indim, Benhftra, Quwt J Mic Sci \\\iv, 
p 363, pi WMi pi \\\in, figs 8-16 

1894 Momligastei loiiitl/i, Bomne, Quart J Mic Sci vuu, 

p 806, pi tin, 6g 7 

1895 Mmihgastei lobiuiiis + M ttidtm, Beddaid, Monog 

pp 198,203 

1900 Dmotda lobiista typiea + B toliuefa tndicir, Micliaelsen, 
Tier "c, pp 119, 120 

1918 Djttwida lohttsta! lyptco, Stephenson, Bee lud Mus \u, 
p 309 

Length 136-200 nira , diameter 6 mm Segments 150-160 
Body depiessed behind the anteiior region, posteiior end pointed 
Colour bluish to gi eenish hi o« n Set® closely pin ed, i ery small , 
aa greater than h, dd greater than } eircumteienoe Nephridio- 
pores in cd Mate pores betneen b and e, nearer to e Betnale 
poies in ah Spermathecal pores m cd 
Septa 5/6-S/9 thichened, but not so much as m many othei 
species foul gizzards, in \ii-\\ or xm-iii Testis sacs large, 
suboYoidoi neailj s pbeiical, projecting backuaids,oi forwards and 
backwards Prostates heinispbeiical, with glandular surface, may 
oierhang towards the middle line Ovauan chambei present, 
ovisacs small, tubular, confined to in Speimatbecal ampulla 
pyiiformto oral or nearly spherical , atiium bilobed, large, one 
lobe projecting on each side of the septum 

Eemaib I belie re that there is no need to distinguish 
Benham’s M %Hdms even as a separate variety, as Michaelsen 
does in the Tieireich The only difireiences theie brought toi waid 
are the length (137 as against about 200 mm ), a difference of one 
segment in the position of the guzaids, and the fact that the 
prostates do not oieihang tonaids the middle line in lai indica 
Btsbrluhon 'Widelj spiead on tbeHilgins, S India 


a var ophidioides (A 6 Bomue) 

1894 Mombgasiei opitdtoides, Bourne, Quart J Mic Sci p 36S, 
pi Mill, hg 6, pi MT, figs 28-29 
1900 Brawida I obuttaopbidmdeS/UKbielsen, Tier x,p 130 

Length ca 310 mm , diameter ea 7 mm Segments 200, no 
secondary annulation ' Colour blureb to olive-gieen Setal dis- 
tance aa scarcely less than be, di more than | circumference 
Ifephridiopores mostly m cd, occasionally in ab, occasionally above 

ed Three gizzards, m 31V -\Ti Prostates hemispherical, oi eren 

moie prominent, not overhang:ing 
Bxstnbutm Ootacamund ana Coonoor, Nilgins, S India, m 
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33 Srawida rosea Steph 

1922 Stephenson Rec Ind Miis \\i\,p 430 

Length 102 mm , marimum diameter 8 mm Segments 149 
Colour giey, with a faint pinkish tinge dorsally Pxostoiiiium 
prolobous Vestiges of dorsal poies \isible m the middle of the 
bod} Nepliridiopores in the line of the lateral setae Set® 
closely paiied, aa=ihe, dcl=\ cycumference Male pores 
on tiansveisely elongated papillae At the hiiidei boidei of x, 
immediately outside the line b, a pan of smaller and lounder 
papillae on the anterior pait of xi, iihmediately behind the papillae 
of the male pores Mid-vential region betvieeii the four papillae 
depressed, and dnikei m coloui Pemale pores minute, in line 
with ah Speimatheoal poies conspicuous, between ab .ind cd, 
neaiei the lattei, the upper end of the poie reaching cd 

Septa 5/6-8/9 much thickened Foui gizzaids, in \ui-xvi 
The greater pait of the testis sacs in \, reaching to septum 10/11 , 
the sacs slightly constiicted at septum 9/10 Prostates elongated, 
cylindiieal, beut, eiital eud rathei thicker, no separate duct, 
surface soft and glandular, las enters near ental end No ovaiian 
chamber , ovisacs extend back to 13/14 Atrium large, not much 
sinallei than ampulla, a pear-shaped sac, the lower and narrower 
portion marked by a number ot annular constrictions and pro- 
longed ectally into a tube leading to the exterior 

Remarks The species, which was described from a single 
specimen, is related to D n^alensis axiA papilhfer 

Distinhiiixon Oheiiapunji, Assam 

34 Drawida rotnngana StepJi 

1914 JDrawida j otwngana, Stephenson, Eec Ind Mus viii, p 372 

Length 62 mm , diametei 4 mm Segments 187 Non- 
pigmented, w hitish throughout, wuth a famt yellow tinge at the 
anterior end Frostoimum prolobous Setae small, closely paired, 
aa slightly less than be, dd=|-circumteienee, setae ah absent 
onx Chtelluin indistinct Male poies oii small papillae, midway 
between b and c Female pores just outside b Spermathecal 
pores perhaps slightly internal to c A pair of small genital 
papillae on ix, close to posterioi border, in the line of setae b 

8»‘ptum 4/6 thick, 6/6-8/9 extremelj' thick Six gizzards, in 
xy-ix Testis sacs large, compact, rectangular, constricted by 
the septum Vas deferens joins the body-w'all just in front of 
ana internal to prostate Prostate hemispherical, sessile - Ovarian 
chamoer present, ovisacs extend backwards into xiv Spermn- 
thecal ampulla ovoid , no atrium 

Remarks Perhaps i elated to the pelhteida group The vas 
deferens can by dissection be traced to the innei side of the 
prostate, which it joins 

jfistnbutcon Rotung, Abor Country, E Himalayas 
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35 Diawxda sapplunnaoidcs (jJ G Jiounu’) 

18h6 Mo)uh(/aste> saj)p/iinnmuh^, houine, V Z & 1880, p 672 

1894 Momhi/atie) sapphii tnaotdes, Bouine, Quait J Mio Sci 

p 360, pi win lig 8, pi WM, liprs 35 36 

1895 Momliqastei £«/>/>//» iHffoirits, Buddnid, Mono» p 198 

1900 11/ awirfrt sapp/<» iwfloirfe*, Michaelsen, Tiei p 119 

Length 125-175 lum , iliametei 5] niin Segments ca 160 
Colour bluish led Set® closelv paiied, aa less than 6c, dd 
almost equal to ^ ciicuinfeience Xeplnidiopoies in ed Ch- 
telluiii \-MU (= IVlale poies niidwav betueeii 6 and c 
Female poies m ah Speiiiiathecal poxes in cd 

Septa 6^7-8, 9 xeiy slightlv thickened Foiii oi fi\e gizzaid**, 
111 xvii-xx oi XM Testis sac oioid Pi estates liemisplieiical, 
flattened, of glnndulai appearance An ovarian chambei present 
Atiiiim as a laige undivided swelling at the end of the speima- 
thecal duct. 

JUmaiLs This is another species that lues in a veiy damp 
habitat , the original find « as “ in immense numbers in some very 
wet black mud under turt” Bouine lefeis to the lai lability ot 
the species, and to tlie possibility of the existence of hybiids 
between this f 01 m and i) lohusta, lutei mediate forms are found, 
and it IS possible, therefore, that the piesent is only a variety of 
D lobusta 

DisUibution Pykara Waterfalls, ca 6000 ft , and widely spread 
on the jJ^ilgiris, S India 


36 Dravvida scandens liao 

1921 Diamda scandens, Eno, Ann Msg N H (0), viii, p 6^, 
pi \v, figs IB, 2B, 86, pi wn, fig 9, pl xviii, fi^ 10c, 
10 e „ 

1921 JDiamda tatu, Stephenson, Eec Ind Mus xmi, p 70o, 

pi XXVUl, fig 7 r VT TT 

1922 Dtmmda scandens, Stephenson, Ann Mag N H (9), ix 

p 183 

Length 38-45 mm diametei 1^-1| mro Segments ta 144- 
161 Coloui daik bluish grey, brow'ii, or oh\e Anterioi eim 
rather bulbous Piostomium piolobous Setse closely paired, 
large and prominent, especially in tlieientral bundles of ni-xii, 
aa—bc, oi in the aiiterioi paife ot the body is greater, 

dd—^ circumfeience oi lalliei more Clitellura? Male pores 
two pairs, the anterioi in 9/10, rather outside the line of set® , 
on a median tiansveise somewhat dumbbell-shaped pushipn, 
extending on each side to between the lines of 6 ana o ^txiis 
cushion may be represented by a pan of papill®) postenor ma 
poies over tiie normal situation of gioove 10/11, pst outside 
line of set® 6, in the anteio-lateral angles of a thickened me 
patch w'hich occupies the ventral surface of xi, pushing oiwa 
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groove 10/11 (text-fig 55) Female pores peibaps in 11/12 
between the lines a and h Spermathecal pores m ah. 

Septa 6(7-SI9 considerably thickened, 5/6 tinn, 9/10 and a few 
Following also slightly thickened Two gizzards, in xiu and xiv, 
or three, in xiii-xv Testis sacs extending into ix and x Pro- 
states two pairs, in ix and x, elongated, cylindrical oi pear-shaped, 



Fig 33 — Dravaida scandms Sao , genital tield 

surface soft, minutely papillated No ovarian chamber , ovisacs 
may extend back to xv Spermathecal atrium relatnely large, 
01 Old and sac-like, duct enteiing near base 

Jiemaihs This species is espeuolly interesting on account of 
the well-developed second pair of prostates, which mark it out as 
perhaps the most pnmitive membei of the genus 

Distribution Forests of Shimoga and !l^dur Dists , Mysore , 
Bliagamaiidia, Cooig, S India 


37 Drawida shunkarai Mich 

1913 Di aioida schiirikarm, dlich nelson, Mt Mus Hamburg, xxx, 
p 74 

Length 110 inm , diameter 34-5 mm. Segments ca 200, 
secondary annulation on the posteiior parts of each ot segments 
vii-xi Set® very fine and closely paired, beginning in in(’), 
aa=l\be auterioilv, =bc in middle and hinder paits of body, 
dd distinctly (anteriorlj'-) oi shghtlv (behind) gieater than | cir- 
cumfeieuce Male pores about midway between b and c, on thick 
papiU®, which project from a transverse spindle-shaped sht on 
e<ach side, segments ix and x suolleii between the hues b and c 
Female pores in ab (^) Spermathecal pores in cd, on small 
papillro 

Septa 5/6-8/9 thickened, the first moderatelj’, the rest verj* 
much Four gizzards, in x\ ii-xx Testis sacs laige, much con- 
stiicted b> the septum, piojecting equally on each side , each 
poitioD ot the sac concaie inwards, nenily meeting its fellow 
above the gut Ental poi tion ot vas deferens is the tiiicker, and 
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wavy, it theu becomes thinner, and closely coiled Prostates 
bemispheiical, smooth, and with muscular shimmer Ovatian 
segment much narrowed by the approximation of the septa, 
ovisacs thickly tubular, irregular, constricted at the septa, ex- 
tending back into xv Spermathecal ampulla large, thickly pear- 
shaped , atuum small, almost concealed m the body-wall, receives 
the duct at its bioad ental pole Accessory organs as two pairs 
of blind club-shaped tubes, in vii and viii, attached to the hinder 
septum of each segment, wavy, the ental end the thicker 

Jtematks Owing to the condition of the single specimen it 
could not be determined whethei or not there was any connection 
between the accessory apparatus just mentioned and the sperma- 
thecal atrium , if so, they would be atrial sacs For a somewhat 
similar accessory appaiatus, cf HophehceteUa, 

Dist) ihition Cape Comorin 

88 Prawida somavarpatana J2ao 

1921 Dtawida somavat patana, llao, Ann Mag N H (9), iin, 

p 497, pi \v, hge lA, 2A, So, pi xvi, figs 6a, 6, 6n, 
pi xMi, figs 7, 8, 10, 10 «, 106, pi win, figs 10/, 10;?, 
10? 

1922 Di awtda somavai patana, Stephenson, Ann Mag N H (9), 

i\, p 131 

Length 85 mm , diametei 4 mm Segments 124 Ooloui 
brownish yellow Pi ostomium small, retiacted undei segment i 
No dorsal poies Neplu idiopores in line with hiteial setai 
Setm closely paired, aa=6c, circumference Chtellum 

apparently x-xin (=4) Male pores as puckered oiifices with 
tumid lips, a little outside line ot setse 6, a curved depiession in 
fiont of and behind each, the concavities of the curves facing each 
other , X and xi depressed midventially Speimathecal pores m 
line with cd 

Septa 5(6-SI9 slightly thickened Thiee gizzards, m wi-xini, 
the last the laigest Testis sues tis in i?. ghatensis, extending 
back to \iv, in which segment the main poition of the sac lies 
Pi estates consist each of two finger-shaped stiuofcures, side by 
side, united below in a nairow neck, which again swells out 
somewhat at its tei luination, wheieit joins the panetes, surface 
soft, f liable Ovaiiau charabei present, ovisacs extend back to 
MV Speimathecal atrium bifid, one horn m vn, the other m viii, 
tlie duct joining in the angle between the two Strong transveise 
muscular bands on innei surface of body -wall in prostatic legion 

Disti thttiion Somvaipet, Coorg. 
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Drawida sulcata Mtch 


1907 Di atmda sulcata, 
p 144, text-fag 1 
1909 Diawida sulcata, 
pi Mil, fag 2 


Michaelsen, Mt Mus. Hamhuig, \\n, 
Michaelsen, Mem Ind Mus i, p 141, 
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Length 67-70 mm , diameter 3-3^ nun Segments 150 , 
s and XI with a very ahaip transverse turrovv ventrally Colour 
a dirty grey Piostomium ’ Setae vei y fine, ■verj'- closely paired , 
aa anteriorlj distinctly largei than 6c., in lest of body about equal 
to 6c, dd a little inoie than 4 circumference Nephridiopoies 
usually in cd Chtelluni x-xiii (=4), ring-shaped m the hinder 
part Male pores on very prominent papillae, midway between 
6 and c Female pores’ Spermatheeal poies just ventral to c 



Fig d6 — 2?i awida i,uleata Micb , genital field 

Seminal furiow's beginning at 10/11, medial from a (thus un- 
connected w'lth the male poies} , at first converge slightly, and 
reach 11/12 neai the middle line, then diveige, and die away at 
the middle of \ii, the furiows included in a darker smooth area, 
probably not connected with the female pores (text-fig 56) 

Septa 5/6-8/9 1 evy strong Five gizzaids, m xv-xix, oi perhaps 
XIV— will, the hist two rathei smaller Testis sacs laige, sharply 
incised by the septum, the portion in ix much sboiter than that 
in X Prostates heinisplieiicnl, shortly stalked, surface mammillated 
(“glandular”) Oiaiian chambei absent, ovisacs extend back 
into xiii, much constricted by septum 12/13 Spermatheeal 
ampulla pear-shaped, atrium ver}' small, simple, neaily hiddeu in 
body-wall 

RemaiJi,s Except for the seminal grooies, the species is very 
like D jpai va , and it is to be remembered that Bourne had a 
somew hat meagre scheme for the desciiption of his species, and 
so might not ha\e desciibed actually existent giooves Anothei 
worm that might possibly be identified with D sulcata *si) Lanai - 
ensis, the locality of D sulcata is within a few miles of that of 
D pai va, hnt D 7i.anai ensis was found 300 miles away 
Disti ibution Coonooi, Nilgiiis, S India 

40 Di awida travancoi ensis J/tc7t 

1910 Dtatoida ti avancot ensu>, Michaelsen, Abb Ver Hamburg, 
XIX, p 46 

Length ca 185 mm , diameter 3 mm Segments 130 (Colour 
and piostomium no longei lecognizable in the specimens ) Sets 
closel 3 '’ paired, especially the lateial in the anterior part of the 


160 


SIOmSIGASXBIO^. 


. body , aa=s^ to l-fe, m the anterior part the first relation, m 
the middle ot the body the second , dd rather greater than ^ cir- 
cumference Chtellum saddle-shaped, interrupted between the 
lines a, including x-xni (=4) Male pores comma-libe slits, the 
broader end towards the middle line, about midway between b 
and c Spermathecal pores in c 

Septa 5/6-8/9 fairly strongly thickened Two gizzards, 
apparently m xhi-mv, the first rather smaller Testis sacs pio- 
jecting into both ix and x, not markedly constricted Prostates 
large, regularlj pear-shaped, smooth, no glandular investment 
Ovarian chambei present, ovisacs thick, short, extending back- 
WBi ds through one or two segments Spermathecal ampulla ihiekl v 
pear-shaped , atrium a fairly large, simple, slender club-shaped sac 
tree in rii, the dnct entering its ecta! end 

Distrthuhon Kottayam, Travancore, S India 

41 Srawida unigna {A G Bourne) 

1886 Mtmxhgatler tmtgtatSf Bourne, P Z S 1886, p 671 

1894 Momhgastei utttgua. Bourne, Quatt J Mic Set xxxn, 

p 863, pi x\iu, fig 4 

1895 Moniligaste) uxuqtms, Beddard, Monog p 198 

1900 JDiawida untgua, Micfaaelsen, ^er x, p 118 

Length 220 mm , diameter 5 mm Segments 816, faint secon- 
dary annulation. ITnpigmented Setae present on n , aa practi- 
cally equal to ho, dd very slightly greater than j circumference 
Hephndiopores in cd Male pores between b and c, often on 
papilla-hke evaginations. Pemale pores in ah Spermathecal 
pores in cd. 

Septa 5/Q-SI9 thickened Gizzards four or five, the first in xv- 
XVII, the last in xix-xxi Testis sacs lemon-shaped Prostates 
teat-hke, turned backwards No ovarian chamber Spermathecal 
ampulla pear-shaped to ovoid, duct with simple atiial widening 
at ectol end 

Remarks Bourne lu 1894 identified this species with bis 
Jlf papillatus , the reason is not evident, as ilf xmiguvs is said to 
be “ a small weak-Iooking worm,” while M papillattis “ is a much 
longei worm than any of the othei species, with the exception of 
M grandts ” Michaelsen follows Bourne m identifying the twm , 

I think {ef the Introduction to the present genus) that M jpaptl- 
lattts must be left out of consideration altogether 

Michaelsen considers (58, p 21) that B nepdlensis is probably 
identical with tins species I cannot agree here either , D nepa- 
Unns has an ovaiian chamber, and the atrium is a laige annulated 
sac 

Bourne states that “ this species and M pellucida occur together 
and form, I believe, hybiids,— I have found so many specimens 
n ith an intermixture ot character ” The tw o speues are much 
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alike evteinally, except foi the bulbous an tenor end of D joellu- 
cida (an efFect of contraction) , the teat-like prostate of the 
present foini seems to be the mam difEeience It might therefore 
be possible to unite this species with D pelluctda 
Btsit ibution Ootacainund and Coonoor, in the Nilgins 


42 Drawida willsi Mwh. 

1907 Dramda wilhi, Alichaelsen, Mt Mus Hamburg, xxir, p 146. 

1900 I>i moida withif Michaelsen, Mem Ind Mus i, p 143 

Length 56-60 mm , maximum diameter 2 5 mm Segments 
155-160 Colour vaiiable, bluish grey or reddish grey Pro- 
stomium prolobous, tiausversely oval in shape Setts closely 
paired, especially the lateral , aa=be, or anteriorly a little less ; 
dd lather moie than ^ circumference Nephridiopores in cd 
Olitellum ring-shaped, x-xiii (=4) Male poies on transversely 
oval papilloe in 6 , in many specimens an additional pair of rudi- 
mentary male poies iii a coi responding position m 9/10 Female 
poies 111 ab Speiiiiathecal pores in ab, inLonspicuous 

Septa 6/7-8/9 thickened, es'pecially the first two , 9/10 and 
10/11 dislocated backwaids dorsally Two gi/zards, in xiv and 
XV Testis sacs constiicted by the septum Pi estates short 
thick tubes, somewhat bent oi depressed, neaily dist-like, with 
thick coveting of pear-shaped glands A second pair of prostates, 
similar but smaller, in connection with the additional male pores 
Ovarian chamber present , ovisacs laige, extending back through 
about SIX segments, constricted by the septa Spermathecal 
ampulla o\oid, atrium iiiodeiately large, simple, ovoid, almost 
unstalked , duct enters ectal end of atrium 

Semaiks The presence of vestigial prostates points to the 
origin of the genus from a foim which possessed two pairs of 
glands , such a genus is Desmoqasiei Compaie the condition m 
D scandens, whei e the second pair of prostates is quite well 
developed 

The special oihrian chamber mentioned by Michaelsen is, if it 
occurs as described by him, apparently something different from 
the usual ovai lan chamber, which is the eleventh segment Here 
the ovarian chamber is “separated fiom the small 11th segment 
by a fine membrane, which connects septa 10/11 and 11/12 ” 

The specimen referred to by Michuelben as coming tiom the 
TV Himalayas was probably D jnponica 

DistiibiUzon Biliispur, Ceutral Provinces , Hyderabad, Deccan 


K 
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Family MEGASCOLECIDiB 

1895 Me<.'ascolicid!c + Eudnlidie, Beddud, Monog pp 357, 
678 

1900 Mega&('olecid!G,Michselsen, Tier Jl, p 12(7 

SetiB siinpl) pointed, sigmoid, four pairs per segment, or 
iiumeroiiE, in the latter case forming rings which may be eithei 
closed, or bioken dorsallj and vential]\ , the setm in the rings 
either arianged at fairly equal distances, or approximated m 
couples Clitellum begmmng with or in front oi x\, with few 
exceptions including the whole of xv Male pores one pair, 
usually on xuii oi xvii, exceptionally on xix Female pores one 
pair, often fused iindieiitrally, on \ii or immediately behind this 
Gfsophagus usually with one on seieral gizzaids in front of the 
testis segments, rarely no gisrard Two pans testes and funnels 
in X and xi, oi one pair in x or xf, one or two pairs of prostates, 
raiely lednced to one only ot altogether wanting One pair of 
Claries in xni 

VisinhUm Oi er th^ w hole of the southern half of the globe, 
and the soutliein pait of the N Hemisphere, apparently absent 
from N and W Asia, and from N Europe and Aiobe N 
Amenca, present as an introduced element of the fauna m 
Ceutraland S Europe, and occasionally in H ifiita, endemic, 
however, lu the Nile countiie 

The Megascolecidm, considembly 'the largest family of the 
Oligoolimta, can be haced bade to their eioliitionary starting 
louit, which IS lepresenfed by worms of the genus MUodniut 
,‘isclehned by Mitlmdsen in theTieireich The ancestor of the 
laniily was ibaiacleiued by the possession of two pairs of testes 
and tunnels, not enclosed in testis sacs, in segments i and xi, 
the vasa defeientia passed backwards to opi-n by a pair of pores 
on segment xviii, probably in the setal rone, ot two pairs ot 
prostates, tubular in structure, contained in and opening on 
segments xni and xix , of two pairs of spermathec®, opening m 
grooies 7/8 and 8/9, of four couples of set® pei segment, and 
of a pair of meganephridm pei segmeui , theie was a single 
giaiaru in the region of segments v-in This ma\ be called the 
“ original Acanthodrihiie ” condition, from the name of the genus 
(in which Notiodnhs is now included) which comprehends forms 
haiiLg these ohaiacters 

From this base the Megascolecid tree has branched out in a 
numbei of directions The laiger offshoots have a unity of tlieir 
own, their evolution follows ^ faiily definite course, and they 
constitute well-defined subfamilies — fhe Megascolecin®, Octo- 
climtiD®, Diplocardiin®, etc But after the separation of these 
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mam blanches there is left a gioiip of foima, winch Tre may best 
coinpaie to the undergiow th aronnd (.he base of the tiee — sliort 
sprouts flora the base itself, u'>ost }3 taking diifeient directions, 
and none of them gi owing leivfai It is found most conyenieut to 
gioup all these together as another subfamih , the Acanthodiilinss, 
which thus has ratliei a difteient character fioin the rest 

The Acanthodfihnce scarcely uiteiest the Indian w'oiker, since 
oulj’’ one species of the subfamily, and that a well-know n w'anderer, 
IS known to occui The chief subfamilies ■winch will occupy Ins 
attention aie the tliiee alieady mentioned — the Megascolecinss, 
Octochajfinai, and Diplocai dtmte 


/ley io the Indian subfamilies of Megascolecidae, 


1 One pan of calcifeimis glands (often fused 

^elltl)lI]^) 111 segment iv 
Cnlcifeious glands not, oi not only, in 
segment I'v 

2 Two oi three giZ7nids m fiont of the hist 

testis segment 

One gi<.7nid, oi none, in fiont of the first 
tcsris tegmeiit 

.3 Calcifeious glands in 2 or 3 of the seg- 
ments \-\.in 

« 

Calcifeious glands behind the otanan 
segment, 01 absent 

4 Speimiitheciil poies behind gioote 8/9, 
often fused w ith the female pores 
Speimatliecnl poles at orm fiont of 8/9 
o Ynsa deferentin opening into the piostates 
(unless the prostates ore absent) 

Vasa deferentin opening separately from 
the ])rostates, at most close besides them, 
01 into the piostcitic duct at its termina- 
tion 

6 Micionephridial 
Megaiiephi idi,il 


Oc\ EHODEILIN-E 
2 

3 

4 

Gen JSudichoffastet (OcTO- 
CEL®1IN.S:) 

Diplocakdiinab 

Eudeiunje 

5 

Megascolfcinai. 


6 

0cTOCH.s:TXNa: (part ) 
Acanthoduii.in.se 


Subfamily ACANTH0DEILINJ5 

1900 Acanthodiilime, Michnelsen, Tier x, p 122 
1921 Acnnthodiilmu;, Alichaelsen, Mt Mus Hambuig, xxtviii, 
p 58 

Setse mostly eight per segment, seldom numeious and then 
appioMiimted 111 couples within the ring Olitellum beginning 
with 01 in fiont of mv Calcifeious glands mostly absent, rarely 
present in segments 111 -ix 01 in xiii , Male poies on w 111 01 wii , 
prostatic poies two pairs on ivii and six, or one pan on s\ii 
Spermatbecal pores in grooves 7/8 or 8/9 or both, rarely absent 
One giAzaid in fiont of the testis segment, rarely vestigial or 

m2 
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absent Fmely meganephiidiai Prostates tubular, lumen of 
glandnlat portion lined by a non-glandulai colnmuar epithelium, 
vas defeiens ending independently ot the prostates or in a common 
poie, but at any rate not entering the gland 

Disti ihutm Mostly in the S Hemispheie, but introduced into 
other paits Thus the only Indian representative is a “ world- 
wandeiei ” 


1 Genus MICBOSCOLEX Rosa, emend Mich 

1893 jUiciMcoln (pait),Beddaid, Monog p 459 

1900 Mmoieoln + ifotiodiiftis (pait), Michaelseu, Tier 

pp 139, 128 

1901 ilicioicolei (pai t), Michaelseu, 0 sadpolsi-E\p p 21 

1907 MtciosM/ei, Micliaelun, Fauna SW Austral p 143 

1909 Mieiosetlei + J(b(iO(fti/ii»(psrt),Benham,0 bnb-antarctie 

Is pp >51,269 

1911 Jtfic)oin)(fi,Mi<li8el86!i, Zool Jahrb Syst 't\v,p 628 

Sets eight pei segment Nepluidiopoies in one longitudinal 
line on eaili side Male poies on win or svii ITiro pans 
piostalic poles on wu and xix, w one pair on tvii Speima- 
theal peies two pairs m 7/8 and 8/9, or one (or thiee^) pairs, 
the last 111 8/9 Gimid vestigial or absent (at most recognisable 
as a slight thickening of the circular muscle of the tube m 
sections, siartely thichei and narrower than the neighbouring 
parts ot the oesophagus) Two pairs free testes and tunnels m 
X and XI 

The history of the vaiioue schemes of partition of this and 
lelated geneia is given up to 1907 in Michaelseu (123) , and tui Iber 
changes in the .nrangenient and content of the seieral genera m 
Micbaelsen, (127, 128, 129), ^ Benliam also (115) It is an 
interesting history, but as fliesubhimilylins so slight a relation 
to the Indian fauna it would hardly be justifiable to entei into an 
account of it here 

Dutnbulm 111 India only at Peshawar Widely spread in 
the S Hemisphere, ciicummundane, has also been carried into 
theN Hemisplieic 


1 lIicro8colexphoBphoreus(int Hiiy) 

1914 Munomlei phosphoim, Stepheasun, Eec lad Mus x, 
p 338 

Foi the complete sj aoni my and distnbntioa, up to 1907, see — 

1907 Midoscoln phiphoim, Micbaelsen, Fauna SW Austial. 
p 148 

Length 10-50 mm , diameter 1-2 mm TJnpigmented, in life 
phosphorescent Segments 76-90 Prostomium epilobous 
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ITo dorsal poi;.es l^ephiidiopores mtersegineiital, ns for ns ir in 
d, behind tins immediately below c Setae widely paired , a6=^ — 
^aa= , dd=2bc ChtuUum riug-sbiiped, xui-xvi 
(=4 or 5) Piostatic pores on xvii ]U8fe outside seta h , vasa 
defeieutia end at the same level ns the piostatio pores, but just 
luaide seta b Othei genital apertures in line with a , sperma- 
thecal poies in 8/9 

Septa 6/7-12/J 3 moderately thicKened Gizzaid m v, vestigial 
No typhlosole Last henit in \ii Seminal \esicles two pans, in 
zi and xn Piostates small, extending over no raoie than one 
segment Penial setas delicate and slender, slightly bowed, with 
scattered bioad teeth apposed to shaft Spermathecal ampulla 
pear-shaped, one oi two short di\eiticula gnen oS from the 
duct 

liemmLs The relation of the prostatic pore to the opening of 
the vas defeiena as given above was detei mined fiom a series of 
sections The Indian specimens hq.d two spermathecal diverticula 
instead of the moie usual one 

This IS the oul} lepiesentntive of the Acanthodiilmae m India 

Distitbuiion In India only found <it Peshawai Its original 
home is in S Aineiica, it has been widely spiead thiough 
aitiiicial tian&fei, ns well as in the S Hemisphere by the drift 
acioss the 3 Atlantic and ludiaii Ocean. 


Subfamily MEGASCOLECIN.dB 

3900 Megnscolecinse, Michaelsen, Tiei x, p 161 

1907 Megnscoleciiias, Michaelsen, Fauna S iV Austral i, p 149 

1909 Megascolecinas, Michaelsen, Mem Ind Mus i, p 118 

1910 Megascolecinss, Michaelsen, Abb Yer Hamburg, xix, 

P 21 

1916 Megoscolecinse, Michaelsen, Mjobeig’s Austial Exp p 53 

Setae Pithei eight per segment, oi numerous, and then either in 
regular chains oi appioximated m couples- Clitellum beginning 
with or in iiont ot xiv Male pores on xviii Spermathecal 
pores, if present, one to six pairs, in froht of the testis segments 
Usually one gizzard in front of the testis segments, sometimes two 
01 three, exceptionally noue Mega- or micronephridial. Two 
^ pans testes and funnels lu x and xi, oi only one pair prostates 
tubular or blanched, larely absent, vas deferens enteis prostatic 
duct or gland 

Distiibution Charts II and III) The subfamily occurs 
throughout the whole of India, but m the N \Y and Central 
regions it is repiesented only by peiegrme species In general 
its home is the Australian and Indian regions, uath the Malay 
Peninsula and Archipelago, the Philippines, China, Japan, and 
Polynesia , a veiy few' species are found in N America Certain 
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widely wandering species are found in many parte of bhe world , 
the littoral Pontodi this is found on the coasts of all the wanner 
parts of the globe 


Chaht n. 



The whole of the family Megascolecidai is, as previously indi- 
cated, to be derived from an oiiginal form which has essentially 
the characteis of the genus N^ottodrihis as defined by Michaelsen 

in the Tierreich volume of 1900 (foi these ohaioctei St; ani p 162) 

The Megascolecinie, however, take their origin from a form 
W'hioli IS one remove from this — Diphtiema, m which the anterior 
pair of prostates ‘have disappeared and the posteiior pair of 
prostatic pores have moved toiwards to open on >vm near the 
apertures of the vasa deferentia 
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In Pluiettus, the first genus of the Megascolecinas, the prostatic 
pores have fused with the openings of the vasa defereutia on 
XYiii so that there is but one pair of poies, and this remains 

CttART III 



throughout the subfaiiuly as its distinguishing character In tlie 
remaining geneia the changes aie ot three cJiiel kinds — the sela> 
may take on tlie penchsetine ariangement, the foui pairs multi- 
plying m number and becoming spread out to foim amoie or less 
complete ring loiind each segment, the nephiidia may be broken 
up, with the substitution of a number, sometimes a' very laige 
number, of small microiieplindia foi the single pair ot mega- 
nephridia ill each segment, and the single cential canal of the 
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prostate may btancfa, with the consequeuce that the organ is no 
longer tubular and cylindrical m form, but racemose In a small 
group of genera tliere is a development of two or moie gizzards, 
instead ot the single gizzard of Plutellus 

PluteUus, then, has meganephiidia, eight sets per segment 
aiianged m four pairs (the lumbricine airnngement), and a pair 
ot tabular piostates opening on segment xviii in common with 
the vasa deterentia ITrom Phttellus is derived Megascoltdes, in 
which the nepbndia are breaking up or have broken up , this 
appaiantlr does not always take place in the same way in one 
gioup of iorms tiiere are three or four nephridia on each side of 
each segment, all about the same size, while in other cases there 
IS one large one and a nuiubei ot quite small ones , however, all 
stages of the piocess are united lu this genus, so long as the 
prostates and seta? retaiu their original condition The next 
stage IS J!!'otoscolex the prostates now become blanched , in a 
number of casus tlie blanches of the eential canal are so insig- 
niiicant that they have no effect on the form ot the gland, and 
can only be deraonstiated in sections — the genus, however, is 
defined as iniluding all lonns m which them is any branching at 
all Following this we come to Meqascolex, wheie the set© take 
on the peuchostine aiiaugement, heie again theie are a number 
ot intermediate stages, in a number of species the anteuor 
segments letain the lumbneme airangement, and the increase in 
the iiumbei of set© takes place gradually as we move backwards, 
in others the anteuor segments show an increase too, but the 
palled arrangement still holds — there aie six pans, or eight pairs, 
instead of four , aud so on The last genus along this line w 
PJwehma, the essential chaiacters aie those of il/«yascole^, but 
the gizzard is fuithsr back, the testes and male tunnels aie 
enclosed in testis sacs instead ot being tree in the segments (this 
occuis occasionally m Megascolex), and on the whole the ring of 
set© IS more closed up — has’sinallei gaps in the dorsal and 
vential lines tiian is usual in Megascolex 

But th»ie me obhei lines starting from Plutdliis In the line 
just consideied the fust chtuige was the hieaking up of the 
iiephtidia in another line the multiplication ot the sei® comes 
first This change, occuinng in the basal genus Plutellus, gives 
Dipo) ocli<eta, the generic characters of which are theiefore 
tubular piostates, ineganephndio, and penchmtine set© It is, 
of couise, impossible to deiive this form from any ot the firs 
line, since those all have micronephndia, the meganepmmiW 
condition is the pnmitiie one, and a meganephridial cannot bo 
derived horn a micronephridiai toim From Dipwoch^ta w 
denied Petiotiyx, in which the prostates have blanched, this 
genus therefoie possesses meganephudin, peiiChffiUtie seW, ana 
racemose piostates As in the case of Megasmhdes and 
5CoZ«, the transition between these two genera is 
and in some cases the blanching of the central canal of the 
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prostate or 'its absence can onlj be detei mined by microscopic 
examination. 

, In the third line which starts ft om Plutellus the initial change 
IS the modihcation oE the piOstates, Woodwardia, having thus 
racemose pi estates, Iambi loine setm, and ineganephridia, cannot 
be placed on eithei oE the othei lines, since in them either 
the setae oi the iiephndia are modified from the start Piom 
Woodwardia is probably to be derived Comarodi ilus, in which 
the nephridia in front ot the clitelluin, but oiiJ^ these, aie broken 
up, the gi/zaid has become vestigial, and the oiiginally paired 
spermathecal pores hn\e fused in the middle line 

The genus Spenceriella has the primitive foim of prostate, but 
18 micionephridial, and has the peiichcetine arrangement oE 
setae, it is probably to be deiived froih Megastsohdes by mul- 
tiplication ot the setie It could, however, equally come from 
Dtporocliceta by the bieaking up of the nephridia 

A group ot small geneia are chaiacterized by the reduplication 
of the gizzard J)igastei and Didynxoga&tet liuve two gizzards, 
and aie distinguished from each other by the number and 
position of the spermathecse , Pfn’isogastex has thiee gizzards, 
situated anteriorly, as in the two former species The Condition 
of the other systems indicates that these are all to be derived from 
I^otoscoUx PhonogaMi, in which there are several gizzards 
more posteriorly situated, at the beginning of the intestine, is to 
be considered os originating fioin Megascolex. 

Finally Pontodnlus is to be ineiitioued The majority of 
species are littoial in habitat , one is teiiestrial, and one is limnic 
It IS derived directlv from Plutellus, the giz/aid has become 
vestigial, and nephiidia are absent £iom the fiist twelve or 
fourteen segments 

'Uhe above relationsliips may be giapbically expiessed in the 
foim of a tiee, as follows * — 


Plutellus 



Phet etima 
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Key to Indtan genera of MegaBCohcmsB. 


1. Setae eight throughout the body 

Setae uumeroua (nioie than eight) at least in the 
middle and hinder parte of tiie body 

5 Hegauephndia alone present . 

Micronephndia present with or without megn- 

nephndia 

8 Prostates tubular, with unbranched canal 
Prostates with branching canal system . 

4 Gizzard well developed . . 

Gizzard small or vestigial 

6 Prostates tubular, with unbranched canal 
Prostates with branching canal system 

6 Speima&ecal pores in a single median series 
Sjpermathecal pores paired. 

7 meganephndia alone present 
Micronephndia present, with or without mega- 

nephridia 

8 Prostates tubular with unhiauched central canal 
Prostates with blanching canal system 

9 Prostates tubular, with unbrancbed cential canal 

Prostates with branching canal system . 

10. Gizzard in segment v, vi, oi vii 

Gizzard m viii . 


2 

7 

8 

5 
4 

WOODWABDIA 

Pitn’Ei.i.us 

P0HT0imiI.U8 

Meoascolides 

6 

CostAnoDntLVB 

NoTOSCOIiEX 

8 

9 

PlPOBULUASTA. 

PEltlONiX. 

SFBNCE1UELI.A. 

10 

Meoabcoeex 

Phebetiua 


1 Genus PLTJTEELXTS B Pm*. 

19C0 JPluicllue + Fietchaodrtlue. Micbaelsen, Tier x, pp 103, 
178 

1807 Flutellue + J’leichetodrthUf Michaelsen, Fauna SW, 
Austral i, p 169 

1909 Flutellm + Metcherodnlus, Michaelsen, Mem Ind Mus i, 

pp 118, 119. 120 

1910 PAt/cZ/us, Michaelsen, Abb Ver Hamburg, XJX, p 22 

3916 P/«Zc//i/s, Michaelsen, Mjobeig’s Austral Jfixp p. 68if 

Setm eight per segment Male pores paired or single, female 
pores mostly paired , spermathecal pores end at gi oove 8/9 or on 
segment ix, a single pair oi a senes ot two to five pairs or single 
pores One gizzard in tlie region of segments v-vn Puiely 
meganephiidial Proslatet tubular, with simple unbianched 
canal 

BistnhvUon (Chart II> Palm and IS^ilgin Hills, and Cochin, 
S. India; Ceylon, Darjiling Dist and Abor Country, E Hima- 
layas Outside India in Australia, Tasmania, and N America 

Michaelsen has included the genviB Fletclierodiilus under this 
heading, otherwise FlutelluB pahnensts, with unpaiied male pore, 
fpermathecse, and spermathecal pores, would he a Memerodnms, 
The morphological difference between a typical Hutemis an a 
" Fleielietodiilvs ” is, of course, considerable , but it the tetter is 
retained as a separate genus it would be dipbyletic one species 
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having aiiBfln in Australia and another in India, from Plutellus 
in each case The tendency to fusion of the male and sperma- 
thecal pores is seen also in Perionyx, and niaikedlj' m Oommo- 
drilus The female pores seem to be fused in only one species 
of Plvtellvs (P halyt) 

The genus is a variable one', developments seem to be starting 
in several directions Thus in several species the gi/zard is 
becoming vestigial , one species has testis sacs , one has a number 
of vestigial spermathecsB , in one the spermathecse are reduced to 
one pan , in P tirmcltts and xndxcus spermathecal pores appear on 
viii (t e , some distauce from a furrow), and m aquatths on via 
and IX 


Key to the Indian sjpectes of Plutellus. 


]. Spermathecsa and their pores unpaired . . . 

Spermathecte and their poies paiied 
2. Spermathecos more than two pairs, vestigial 
Spermathecsa two pairs 
Spermathecsa one pair 

d Spermathecal pores on segment viii and in groove 
8/9 

Spermathecal pores in grooves 7/8 and 8/9 
Spermathecal pores on segments viii and is . 

4 Penial setsa present 

No penial setsa . 

5 Penial setsa without ornamentation, spermathecal 

duct short 

Penial setrn ornamented, spermathecal duct long 
and thin 

6 Clitellnm saddle-shsped , genital markings as 

papillsa in neighbourhood of male pore<> 

Olitellum nng-«haped , genital markings a pair of 
longitudinal ridges on xviii-x'v 


P palmensis 
2 

P sikhtrnensis 
8 

P tnmdm 

P indtctts 
4 

P aquatihs 
6 
6 

P ahoiensis 
P smghalensis 
P halyt 
P dubanmas 


In addition to the above, an indeterminable species has been 
recorded from Paininhikulam, in Cochin State (Stephenson, Mem 
Ind Mus VI, p 61, 1915) 


1 Plutellus aboreusis Steph 

1914 Plutellus aboi ensis, Stephenson, Rec Ind Mus viii, p 384, 
pi -vxvi, figs 9, 10 

Length 100 mm , diameter lelatively small, in front 3 mm , 
behind l^mm Segments 385 Colour pale Prostomium 
small, prolobous Segment v biannulate, subsequent ones tri- 
annnlate; the secondary annulation lost townids the hindei end 
Dorsal pores from 9/10 Set® small and inconspicuous, difficult 
or impossible to see m fiont of xi, aa=4ab=l^bc, ah = 
f he , dd~^ circumference , setie a and 6 absent on xviii 
Olitellum \9 Male pores on small papillm which occupy the in- 
terval ab . a brownish coloration around and internal to the 
papillae 'Pemale, poies ^ Spermathecal pores in 7/8 and 8/9, 
between a and h 
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in ^ g'™^' >“ 

finnpl. f glands Last heart in iiii Tesles and 

sn lohiillf,!™ '' P™, m Aland 

111 , loDuiated, lather compressed nntero-postermrly, anached to 

eitendS^/^^^^t ^^/IS ^Prostate small though 

eitendmg through seieral segments, as far as ixi, coiled, tubular, 
t muscular and shining, forming a single lathei elongated 




Fig 58— FWrftes nioraisis Stspli , distal half of penial 
seta, XloJ 

Fig 57— F/dfelfiisaJoinisuSteph , 
sprrnutheea 


loop in IV 111 , its ectal end tliidened Snermatbecal ampulla 
a stiaight or bent cjlinder lying obliquely on the budy-uall, 
dnctshoit, from its uiidei suiiace, diTeiticuliim hnger- or club- 
shaped, joining the mesially silnafed end ol ampulla (teit-bg 57) 
Penial setK{teJt-fig 5Si) 0 88mm long, 11 p bioad, uithout oina- 
menlation, shaiply pointed, lutb a gentle wavy cui i e at the distal 
end , the rest ot the shaft stiniglit 

Smads The situation of the seminal icsides seems peeuliai— 
one Mould have evpeited lesides m \i anu aii to be attadied 
to the posterioi faces ot septa 10/11 and 11/12 

Butuhiim Kotung, Aboi Coiintiy,E Hiiiialaja' 


2 Plutellus aqnatilu iSfepA 

1921 1‘luUllia ajmiUbi, Stephenson, Itcc Jnil Uib \iii, p 756, 
pi x\iviii,i]g 8 

Length 115 mm , maumum diametei 2 mm beguieuts 162 
TJnpigniented Piostomium small, pioepilobous Doisal poiesiiom 
8/9 Setae paued, in middle ot body ttl>=j«((=lk=icd , 
behind genital legion a5=iafl=^ic=:^cd, m tiont ot genital 
region ff6=!'^flo=75c=;Ju(, rfd=:^ciicuuifeience ni middle 
ot body Chtellum ^ llaleporesoiisuiallpapilltD, betneenoaudb, 
papillffi connected across middle line by a iidge Peiiiale poies ’> 
Spermathscal pores lathei outside i, in setal zones ot iiii and ii 
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Septum 5/6 very thin, 6/7-13/li all slightly thickened G-izzai d 
in V , swelling of oesophagus with vascular striations lu xii 
Intestine begins in xv Last heart in xii Testes and funuels 
free m x and zi Seminal vesicles in xi and xii, small, racemose, 
arranged as a trausveise band across the hinder surface of the 



Fig 59 — PluteUus fiquatihs , spei matlieca. 

septa Pi estates relatively laige, duct thin, twisted, much 
shorter than the gland Spermathecal ampulla ovoid or of an 
inveited pear-shape, duct about as long as ampulla, stout, straight 
or lathei twisted , divei ticuluni single, tubulai, as lung as ampulla 
and duct togethei, with a few irregular swellings, the seminal 
cbambeis (text-fig 59) No penial setos 

DisU ibuhon Below Kotagpii, Nilgiiis, S India 

8 Plutellus duhanensis Mtch. 

1921 dwiffi icnsis, Michaelsen, Mt Mus Hamburg, -vvxvin, 

p 61, te\t-fag 7 

Length 78 mm or less , diametei 1—1^ mm Segments ca 143 
Coluui \ihitish, unpigmented Prostomium proepilobous ca ^ 
Doisal pores fioni 6/7 (’ 5/6) Setro widely paired, the dorsal 
almost sepal ated, aa ab be cd ddsslS 10 15 12 12, in the 
most anterior segments ctb and dd rather wider Nephridio- 
pores in b Clitelluiii ring-shaped, ^ xiii-^ xvii (=4-) Male 
pores us elongated slits, somewhat comerging behind, on xviii, 
neaily in the position of the (absent) set® 5, on the anterior ends, 
of longitudinal ridges, which can be followed back to segment xx, 
somewhat conveiging, the area between the iidges depressed, 
sometimes almost suckei-like JTemnle poies inconspicuous, placed 
anteiiorly on xiv m fiont of set® a Spermathecal pores two 
pans, in 7/8 and 8/9, in the line of set® b Ventral surface of 
segment viii glandular 

Septa 6/7-10/11 thickened, 7/8-9/10 fairly strongly Gizzard 
large, cyhndiical, in v No calcifeioiis glands No typhlosole 
Last heart in mi Testes and funnels fiee in x and xi Seminal 
vehicles one pan, lobed, in xii Prostates very long, irregulaily 
twisted and undulating, pressed together, occupying xvii-xv, 
duct shoit, set off Speimatbec® in >111 and ix , ampulla narrower 
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ectall), passing into the short cylmdncal duct, diverticulum 
email, cliib-ahaped, a quaiter as long as the mam pouch, entering 
the eotal end of duct Ifo penial setie 

Eemarh Comes near P iiidieus (Mich ) 

DwtiiJiitioii E Caoveiy, Dnban, Coorg 

4 Hutellns halyi (J/tc/t ) 

189S illeyiucolutti Uyi, Miidiaeisen, Zcol Jnhib Syst vii,p 14S 

1900 HaWlai Wui, Michaelsen, Tii'i t|P 165 

1916 ill«feffuj&^i,Micliael8en,lIjobeig8 Austral E\p p 43 

Maximum length 40 mm , diameter 0 8-1 min Segments 75 
tlolour whitish to bluish grei, withont pigment Fiostomium 
epilobous (‘t) Setm small, faiilr widely paiied, aa=2ah=:ks 
ljal=^dd First doisal pore at 7/8 Clitelliim saddle shaped, 
fiom Mil or Jxiii to xvu (=:4|-5), xuii may he glniidulai and 
thickened veutrallr Male pores ]ust outside the hue i, on small 
papilte Female pore single Speimathecal pores two pairs, m 
dine with b, in 7 /8 and 8/9 Copulaloiy papillte in the neighboni- 
hood of the male pores, raitsble, one median on Mill, oi one on 
the right side ou xi\ 

Septa all thin, 7/8-9/10 lather thicker than the lest Gissard 
in VI, taiily well developed, no caleileious glands Last hearts 
in 111 Testes and funnels two pans, in \ and \i, fiee Seminal 
vesicles two pairs, m ix and in, each ronsisting of a few laige 
lobes Prostates long, extending back as tai as x\ii oi even 
further, giandulai part thick, iloselj wavy, duct shoit,nario\ier, 
muscular Spermathecal diveUmalura thickly peai-sliaped, some- 
what shorter than the duct, which it joins just below its middle, 
■duct stinigbt, thin, somewhat sbortei than and well inaiked o5 
from the ampulla No penial set® 

Ditii liulton Colombo, the Museum Garden 

5 Hntellns indicus M f typica 

1907 PkUlha mdtm, Michaelsen, Mt Mils Hamburg, uiv, 
p 148 

1909 Plitldha mdiflis, Michnelsen, Mem Ind Mus i, p 153 
1916 PlukUm inJiciu, Micbaelsen, Mjobeig’s Austral Eip p 43 

Length 60-110 mm , maximum diameter 21-3 mm Segments 
ca 160 Coloui uniform giey or biownisb giey Piostoimum 
indistinctly epilobous to tanylobous Setm widely pan ed , iii f lont 
of the clitellai region «Ii= 3 11 ( 1=5 bts:cd . just behind the clitellai 
region the pairs aie nanower, towaids hiiidei end the pans 
become widei, finally ilmost equalling be, dd is less than I 
circumference, a little less in the anterioi part, mueh less 111 the 
hinder pail Fust doisal poie m 12 /ld (01 ’ more antenoily) 
Chtellum’ Male poies on laige nansversely oial papiite which 
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comprise a space equal to ah and extend outwards beyond the line 
6, papillae connected by a ridge and surrounded by a common 
dumbbell-shaped wall Female pores in front of aud slightly 
medial to a Spermathecal pores tno pairs, those of each side 
approximated to each other, in line witli a or between a and 6, one 
pair in 8^9 and one in the setal zone of viii ISTo copulatory 
organs 

Septa 6/7— U/13 somewhat thickened, especially the middle 
ones A large gizzai din\i(9v), oesophagus in xii— xvii nioniliform, 
iiiscular and lamellated internally, no calciferous glands ITo 
typhlosole Nephndia relatively small Male funnels free in x 
and xi Two pairs seminal vesicles, in ix and xii, lobulated, the 
posterior pair the larger Prostates with glandular portion long 



]B'ig 60 — Fliilelhu wdtcus Mtch var silvestrts , epermatheca 
made transparent by noetic acid , X 26 


and fairly thick, coiled, duct short and thin, almost straight 
Spermathecal ampulla oval or thickly tubular, duct not shaiply 
set off, about as long and half as thick as ampulla, narrowing 
rapidly towards its ectal end, below the middle of the duct a 
shortly tubular, stiaigbt or bent diverticulum enters, about as long 
as the duct or somewhat longer, with simple semiual chamber 
■(text-fig 60) No pemal setae 

Distnbutton Kodaikanal, Palm Hills, S. India 


•a var silvestriB Mzch. 

1007 Pluiellus tndtcui var silvestru, Michaelsen, Mt Mus. 

Hamburg, xxiv, p 149 

1909 Phttellus tndtous var silveatris, Michaelsen, Mem Ind Mus. 

1 , p 166, pi xui, 9 

Median ventral and dorsal distances less than in the f iyputa , 
anteriorly ab=^aa, at the hinder end na = l^ be, SLnidd=2cd 
(in f typica dd at hinder end=3|cd} Spermathecal pores of the 
anterior pair just in fiont of groove 8/9, almost fused with those 
•of the hinder pair 

Distribution Tiger Shola, near Kodaikanal, S India 
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6 Platellus palmensis MicJt 

1907 IHutellus palmensis, Micbaelsen, Mt Mus Hambuiir, \xit. 

p 149, text-fig 3 ’ 

1909 JPlutellus palmensis, MicliaelBen, Mem Ind Mus i, p lf>7, 

pi MU, hg 7, texl-fiff 11 

1910 Plufellus palmensis, Micliaelsen, Mjoberg’s Austral E\p 

p 42 ^ 

Length 70-126 mm , diameter 2-4 mm Segments 240-260 
Colom lellowisb white oi light giey Body veiy slendei Pio- 
stoiiimm epilobous hinder end tapering bncknards Segments 
of anteiior pait ot body, except the fiiet two, with 2-5 secondary 
annuh Setae raihei small, in general cds=2ab>=:^bes=-^ait, 
m anteiioi part of body ab is wider, be and ati naiiowei, aa 
especial}}'' so on the clitellum and pisl m fiont of it, dds=ca. 
j ciicumfeience, at. the hiiidet end the setae tf aie soineuhnt 
iriegulau Doi sal pores iisible only behind chtellum Clitellum 
indistinctly saddle-shaped, xii-xix; (— B) Male pore single, on a 
small median papilla, which is sui rounded, oi bordeied in front 
and behind, bv a lather thick wall Female poies in the place of 
the missing setae a of xiv, on a common oval cushion Sper- 
inathecal poies unpaiied, nndventrally in 7/8 and 8/0 Copulatory 
cushions unpniied, midventrnl, on the anteiioi paits of \in and i\, 
]ust behind the speiiuatheoal poies, sometimes an additional one 
similarly placed behind the male pore, on xix, rather inoie 
indistinct 

Septa 6/7-12/13 thickened, especially 8/9-11/12 A faiily 
large c}lindii<al gir/nid in vi (oi i’), two pairs of lateial 
swellings of the oesophagus m mv and \\, not set off, mteinaliy 
with ioi gitudinal lamellae Ko typhlosole One pair of testes 
and tunnels f lee in xi One pan of grape-hke seminal vesicles lu 
xii. Prostates paired, with laiily thick and long glandular 



Pig 61 — Pluieliuspalmeusts Mich , Bpermatbeeauiade 
transparent by acetic acid , X 10 
\ 

portion, and short, nanow and almosti straight duct, the ducts 
enter the bod} -wall in the position of a, and join in the.^body-waiL 
Spermathecae unpaired, on the left side, with exit undeineath the 
nerve cord , ampulla sac-like, duct sharply set off, about oiie-third 
as long and bioad as ampulla, two diverticula, opening near ectm 
end ot duct, shoit, with narrow stalk, one diverticulum simple ana 
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almosb spheueal. the otliei broadei with two oi three seminal 
chambeis incompletely separated (text-fig 61) Penial set® 
appal ently absent 

Remaiks For the iiiipaiied male pores and spermathecal pores, 
and unpaired spei iiiathec®, see the introduction to the genus 
Bisinbution Tigei Shola, near Kodaikanal, S India 


7 Flutellns silckimeusis Mtch 

1907 Plutellus silktmenats, Alichaelsen, Mt Mus Hamburg, x\i\, 
p 147, text^hg 2 

1909 PluteUua stkkimetiits, Michnelsen, Mem Ind Mus i, p 166, 
pi xui, fig 8, text-hg 10 

1916 rluMlus sikkimensis, Michaelsea, Mjoberg’s Austral Exp 
p 43 

Length 42 mm , diameter mm Segments 90 Colour 
pale, without pigmentation Piostoiniuin eptlobous a, tongue 
with parallel borders, open behind Set® rather* stout, widely 
palled, especially the dorsal, and the ventral also in front of the 
chtellum , m general afls=2a6, ab=s^be, 6p=l^cd, in the 
anteiifir part of the body aa and be are equal, and ab and cd are 
equal and nearly as large as aa and&c, dds=4cd=^ ciicumfer- 
ence Fust doisal pore in 6/7 Chtellum ’ Male pores on 
minute papillm in the line of 6 , a male aiea can be, distinguished, 
midventral on win and encroaching on i.yii and xix, laterally 
reaching i, not sharply defined, approximately circular Female 
poles in front of set® a of xiv Spermathecal poies (probably) 
hvepaiis, in 4/5-8/9, just median fiom tlie line of 6 A pair ot 
transversely oval glandular areas in ab, oier 12/13 and divided by 
it, sometimes connected by a glandular median aiea 



Fig 62 Plvtellus sikkimensis Mioh , distal end of penial seta , X 460 

Septa 6/7—12/13 thickened, especially 9/10 and 10/11 Gizzard 
but distinct, oesophagus behind this moniliform, with 
tolded walls, but no cnlciferous glands Intestine begins m xiv 
Xiast hearts in xii Two pairs testes and funnels, free in x and xi. 
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Seminal lesicles appaiently in ix, xi, and xii Glandular portion 
oE prostate consisting of closely apposed undulations, the whole 
almost tongue-shaped in appearance, duct fatrlr long, nanow, in 
its first part somewhat wary. Spermathecie (m sections) very 
small (or undeveloped), without distinct lumen, five pans, behind 
septa 4/6-8/9, 3 ust medial from h Penial setse (text-fig 62) ca 
J mm. long, 9/t thick in middle, with cuived pioxiinal end, 
distal end bent at an obtuse angle and somewhat tapei mg, ending 
m a sharply pointed slender tip, slightly lecuiien, distal end 
(except the tip) ot namented by about 9 oblique cnclets of lelatively 
very large teeth, about 9 teeth in a circle 

JDistttbvhon Saudakphu, Dar 3 tling Dist , E Himalayas 


8 Flutellus singhalensis (AIicJi ) 

1897 Megaseohdes singhalensis, JMickaelsen, Mt Mus Hamburg, 
xn , p 174 

1900 Plutelluh singhalensis, Michaelsen, Tier x, p 165 

Length ca. 65 mm , diameter 0 8-1 2 mm Segments 87-108 
Colour an indefinite equable giey Piustoiiuum epilobous ^ 
Setse widely paued, aa=lj^ ah— he— cel— \ del , cld i other less than 
4 circumference, set® oinnmeuted w'lth seveial deep scais, of 
which the pioximnl bordei is sharp and concave, but the distal 
border not definite Fust dorsal poie m 5/6 Nephridiopores 
between the lines of e and d, not regulaily m the same line 
Ohtellum ring-shaped, ^xiii or xiv to xvii (=4 to 44) Male poies 
between the lines a and h, on small roniiil papill® Female poies 
paired, in front of set® a Spermnthecal poies two pans, in 7/8 
and 8/9, in line with h Cupnlntoiy papill®, small, iii 17/18 and 
18/19, or antenoiiy and postenoily on xvui, in line with a and 
also midventral , often some or all absent, a maximum of six may 
be present 

No septa specially thickened Gizzard small, m v, not sharply 
set ofif, in comparison with other forms appears vestigial, no 
calciferous glands Intestine begins in xviii or xix , ? lateral 
glands at beginning of intestine Hearts in x and xi Nephridia 
with bladder-like peritoneal cells Two pairs of testis sacs in x and 
XI, meeting ventially Lobular seminal vesicles in ix, x (^), xi, 
and XU. Prostates thickly tubular, glandular part coiled and 
adherent, with warty surface, duct shorter, thinner Sperma- 
thecal ampulla irregularly sao-hke, duct long and thin, m broad 
apposed curves , diveiticulum thickly pear-shaped, entering ectal 
end of duct Penial set® 0 6 mm long, with a maximum thickness 
of 6 /a. , shghtly and irregularly bent, with sharp straight tip, and 
a. few broad closely apposed teeth at the distal end 

JRemarTcs The species is peculiar m possessing testis sacs 

Disiriiutton Nuwara Ehya, Ceylon 
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9 Plntellus timidns Cogn 

1911 Flutellus timidtis, Oognetti, Ann Mag N H (8) tii, p 497, 
pi xiii, hg 4 

Length 30-48 mm , diameter ca 1 inni Segments 116-119 
dolour violaceous giey, clitellum violaceous broivn Prostomium 
small, epilobous Body slightly compiessed behind clitellum, 
e\cept the tail Dotsal poies from JJ/12 (2 from 10/11) Neph- 
ridiopores, in fiont of clitellum at least, nearly in hue ivith 6 
About segment i aa = l§ab, ab=§ be, bc—cd, cd somewhat 
smallei thtin dd, which is a little larger than \ ciicumference, 
at middle of bodv afl=l|a6, ab='^bc, ccZ=|5c, dd=cd, at 
the tail aa=ah=^ be=icd=dd Clitellum \iv-xvu (=4), ring- 
shaped Male poles on small papillae, “about equally distant 
fiom the two bundles of setae” Pemale pores internal to and 
in front of a, in a small transierselv oval area Spermathecal 
pores one pan on viii, in the setal zone, between the lines of 
■6 and e A pair of papillae on xix, 3ust lateral to 5, prolonged 
obliquely forwards to join the porophores 

Septum 6/6 the fiist, very thin, 7/8-12/13 thickened Gizzard 
in v, not very stiong Testes and funnels free in x and xi. 
Sperm-sacs small and grape-hke, in xii Prostates in xviii with 
their ental ends in xi\ , muscular duct a little coiled No penial 
setaa Spermathecse one pair in mu consisting only of a long 
pear-shaped ampulla 

JtemaiJcs Distinguished by only one pair of spermathecse 
Something has gone wrong with the original account of the setal 
relations — cd and dd cannot stand to one another as stated, but I 
cannot suggest what correction should be made 
Distribution Muvattupuzha, 170 km N N D of Trivandrum, 
S India 


2 Genus PONTODRILTTS E Perr. 

1900 Pontoefi i/t(s, Michaelsen, Tier x, p 179 

1909 Pontodt tins, Michaelsen, Mt Mus Hamburg, xxvii, p 83 

1922 Flutellus (^Pontodrilus'), Michaelsen, Capita Zool i, 3, p S2 

Setsa eight per segment Male pores paiied Pemale pores 
paired Speimathecal pores two or four pairs, the last in 8/9 
Gizzard vestigial or absent Purely meganephridial, nephridia 
wanting m front of the clitellar region Two pairs free testes and 
funnels Prostates tubular, with simple unbranched canal 

Distiibution The genus is found chiefly on the shore, and is 
veiy widely distributed, especially over the islands of the 
B Hemisphei e, the shores of S Asia, and the islands and coasts 
of N Ameiica There is one lacustrine species, P lacustsns 
(Benham) in New Zealand, and one terrestiial species, P agnesce 
Steph from Ceylon 

Michaelsen, in a lecent pubhcation (131), ranks Pontodnlus as a 
aubgenus of Plutellus 
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A thorough revision of the genus is to be found in Michaelsen's 
papei of 1909 Apaib from P laeusirts (which, according to 
Michaelsen, nia^ nob be a true Pontodrihis) the then known forms 
belougiug to the genus may be aiianged in three species accoiding 
to’ the chaiacteis ol the prostates (1) P hertnudensts — prostates 
with a large, definitely maiked off spindle-shaped musculai duct , 
(2) P htorahs — with siiiall, shaiply marked off muscular duct 
equally thick throughout, (3) P matsusJnmensis — witlMeiy small, 
almost vestigial, cone-shaped muscular duct, not definitely niaiked 
off "Witliin these species there are various forms, conceinmg the 
systematic value ot which there may be diffeiences ot opiuiou, 
Michaelsen calls them “ forms ” P hei mudensis includes lacca- 
dwensxs, ejdaj^xgti , at enee, tnsulat ts, nttchaehmi^ and hesjtertdmi 
Michaelsen speaks ot the generic affinities of P lacvsti ts, from 
fresh VI atei in New Zealand, as not being be)'ond doubt It was 
first described by Senhnm as a Pluielhts, but accoiding to the 
geneiic definitions it dearly belongs to Poniodtilus, inoi cover, it 
has two peculiarities, also possessed by Pontoduhis, which would 
liaidly have aiisen twice in association — sculptuied set® (orna- 
mented with a numbei ot extremely fine treacent-shaped maiks 
near the distal extremity), and the absence of nephiidia from 
the anterior segments 

The habitat (one species littoral and one terrestrial), and the 
characteristic male field of P bcrmudensxs, will at once distinguish 
between the two Indian species 

1 f ontodrilns hermndensis JBedd. 

1897 Pontothilus vmtlai , Michaelsen, Mt Mua Hamburg, xu, 
p 173 

1900 Pvntoditlui ephipptget -j-P amwc-f-P tmulat is+P mtchael- 
sem -1- P heajtei idtitn, Michaelsen, Tiei pp 180, 181, 
1R2 

1903 Pontodi iltis laceadtiensu, Beddnrd, Fauna Laccad Archip i, 
p 874 

1914 Stephenson, Rec Ind Mus x,p 266 

1916 Pontodi ilus bet mudenatB f ephipptffei , Stephenson, Mem Ind. 
Mus V, p 146 

1916 Ponitiditltts bet mvdensis{ ephijpiffet, Ste'phei\Bon,^em Ind 

Mus M, p 61 

1910 Poniodt dw bet mudetim f ephipptffei , Stephenson, Hcc Ind 
Mus XU, p 811 

1917 Pontodi ilua bermudensts f ephtpptffei , Stephenson, Ilec Ind 

Mus xni, p 175 

1920 Pontodnlus oermudetuts f ephxppxger, Stephenson, Mem Ind 
Mus Til, p 202 

1909. Pontodi tins bei mudensis f typxea, Michaelsen, Mt Mus 
liamhuig, xwii, p 84 

Length 32-65 mni , maximum diameter 2-2| mm Colour 
light giey, or olive-green , bright pinlTin life Segments 106-108 
Piostomium slightly epilobous No dorsal pores Lateral set® 
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not paued . a«, 6c, and cd all equal in ficnt of chtellum, and 
equal to l^o6, belimd the clitollmii a«=ccZ=or is slighth 
gieatoi than be=2ah, dd=2cd throughout the bodj’’ Chtel- 
Jum saddle-shaped, Mil— T\n (=4^), the vential legion foims a 
broad groove, at tlie ventiolateial inaigins ot win and extending 
oil to the adjacent paits of wii and xix me a pair of very 
pioniiiient white and lounded longiLiidinal iidges, mtcinnl to 
each iidge is a naiiou deep depiession, t c , a groove paiallel to 
the ridge j\lale pores on small papilla: in line with 6, on the 
inner wall ot the gioove just de&ciibed female poies as white 
points anterioi to the setal rone and internal to a Sperinathecal 
poles tuo pans, on small nhite papilla:, in 7/8 and 8 9, in line 
uith 6 Greiiital niaiKings vaiinble, a tiansveisely oval papilla 
which may ha\e a sucker-like depiession in its centie is geneially 
piesent in 19/20 , a similar low flat papilla is dfleti present in 
12/13, an ill-defined papilla is occasionally piesent in 13/14 

8epta met ease in thickness from 6/7 to 9/10, continue thick to 
11/12, 12/13 thiniiei again No girzard , intestine begins in xv 
Last heait in \iii Nephiidia absent from the first 12 segments 
Testes and funnels hee, in \ and xi Sennnal \esicles grape-hke, 
in XI and sii Pi estates of modeiate sire, shghth coiled, in win 
and XVII , duct inns backwaid and outivard, on the inner side of 
the glanduJai poition, is only slightlj' curied, and of about the 
same diametei throughout, lather shorter than the gland, stiong 
and leiy muscular Spermathecal ampulla vniiable m shape, 
elongated to subspheiical duct of moderate width, shoitei than 
the ampulla, diverticulum implanted into body-wall near termina- 
tion of duct, tubulai about as long as the mam pai t of the 
apparatus, not oi only slightly swollen at its ental end No 
penial seta: 

Semails The above desciibes the woiin as it has been found on 
the shoies of India It is, however, a lariable species, and the 
following points aie brought out by Michaelsen m his discussion 
of the sjnonymy. 

The set® are tj pically oi namented, the inaikmgs consisting of 
“scars,” 1 e, depiessions with steeper pioviinal border which is 
denticulated m varying degiees, the depth and so the conspiciious- 
ness of the scars may vary, sometimes they may seem to be 
almost w'oin away, I did uot notice any such markings on the 
set® I examined — eithei the examination was not sufficiently 
minute, or they xvere xvoiu aw-ay altogether on those particulai 
bet® 

Often the only genital papilla is that on 19/20 , that on 12/13 
is perhaps the next in constancy, they are also recorded on ll/l2, 
and on 14/15-16/17 The papilla on 33/14 xxhich I found on 
some examples does not seem to have been recorded elsewheie 
When papill® aie absent altogether it may probably be due to 
inmatunty / 

The depression of the male field, and the lateral walls, vary m 
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distinctness As will be seen, I Im^e not found the prostatjc 
duct distmttly spindle shaped, though this forms pait of Michael- 
sen 8 diagnosis ol the species 

In Hosa s originals of P tusulai is, and in specimens described 
undei tins name by Michaelsen, spennatbecal diierticula were 
absent, tins Michaelsen now ascubes to the iminatunty ot 
the specnnens in both cases, and therefoie unites P insulans 
wifcli the piesen*^ species Theie weie, howevei, m the oiigmtil 
specimens of P tiisulaits othei pecuhaiities — ^the muscular coat of 
the oesopliagus as thicheiied in segment vn, the prostatic duct 
was considerabl} curicd, and the setal relations weie somewhat 
different (set as not pan ed, the inteivals iroin one to the -next 
successively incieasing, dd is not large, scarcely twice cd, and the 
sets d are t hex el ore doi sally situated, aa=2ab, in the hindmost 
segments (he reguiai anangement of the set® is disturbed) 
Rosa's specimens came from the Aiu Islands, Micbaelsen's vreie 
found in Sohmarda’s collection and vreie taken at Belhgamnie. 
Ceylon 

P laeeadwetmt, also merged ni the pi esent species by Michaelsen, 
and found botli in the Jjaccndives and Maldives, is described as 
being cbaracteiired by papillm m front of the clitellum (this is 
now known not to be a distinction ftom bet'mudensis), by having 
a feeble but lecognizable giz/ard in va (compare the specimens 
desciibed as P tnsulmts), and as having the prostatic duct long 
and curved The papilla on the anterior part of xiv is less convex 
than the one on 12/13, and is said by Michaelsen to be the female 
field surrounding toe female poies 

Bisiributwn Littoral, Clnlka Lake, E Coast (m damp mud 
under stones at edge of lake , la wet sand oi sand mixed with 
mud both m the mam area and in the outer channel of the lake, 
the vv'ater being either fresh, brackish, oi as salt ns that of the Bay 
of Bengal) , under stones on the shore in Mormugao Buy near 
Goa, Bnimr backwater, neai Madras (m wet sand vvliere the 
water was slightly biuckish), Famban, Malabni Coast (in a rotten 
palm-tree lying in the waiei), Bombay, Belhgamme, Ceylon, 
Laccadives and Maldives It is widely distiibuted thioughout 
the tropics and warmer coasts ot both bemisplieies, the foim 
described as P epJnppiget, which the Indian specimens resemble 
most closel), Las been leeoided fiom the Cape Verde Islands, 
Portuguese W Afiica, E E Madagascai, Cbiistmas Island, W. 
Australia, Celebes, and Hawaii, the form destnbed as P msulmts 
was recorded from the Aru Islands 

2. PoutodiiluB agneete Stfph 

1915 Pinttodli this <r^Re««?, Stephenson, Mem Ind Mus \i, p 61 

Length 65 mm , average diameter 1 mm Segments 116 
Colour dark brow n Prostommm prolobous, only shghtij delimited 
from the first segment Set® a nnd b absent on xvni , aass2«h, 
5c= 3 1 dhtsicd , dd = about 3 = about } ciicumfeience, the 
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setts d being thus doraolaternl , dd is rather gi eater m the anterior 
part of the body than behind Ciitellum lightei tbnn the lest of 
the surface, Jxiii-xvii oi jxvn (=4 or , tlie midventral region 
IS grooved in this pai t of the body Male pores on small papillee 
between rlie lines a and i Female poi es paiied, m the setal zone 
iSpermathecal pores minute, in 7/8 and 8/9, in b 

Septa 9/10-11/12 niodeiately thickened, 7/8 and 8/9, and also 
12/13 slightly tliickened CEsophagiis dilated in r, but the 
walls not thickened, and theie is no gizzard No ciilciferous 
glands Last heal t in xii Nephiidia begin in aii or xiii Testes 
tree in x and xi Seminal vesicles in iv and xii Prostates 
moderate in size, coniined to xviii, the coils closely pressed 
togethei so that the organ resembles a lobed Pheretima-pi estate , 
duct at first thin- walled and winding, stoutei and more inusculai 
near its termination Speimatbecal ampullm ovoid or sub- 
spherieai, duct stout, uat rowing ton aids its teimination, not 
sharply demarcated fioui the ampulla, about halt ns long as the 
ampulla, diverticulum single, from middle of duct, spindle- oi 
club-shaped, reaching upwaids to about half height of ampulla 

Rimailes This is the only teiiestrial species of the genus, and 
may perhaps represent the terrestrial ancestor from which the 
httoial species haie descended 

Distinbution Horton Plains and Elk Plains, Ceylon 


3 Genus WOODWARDIA. Jl/tc/t 

1907 fTbodiPflo <7f a, Michaelsen, Fauna S W Austial i, p 163 
1916 fVbodwaidia, Michaelsen, Mjoberg’s Austial Exp pp 66, 
69, 66 

SetiB eight per segment One gizzard in v oi a neighbouring 
segment Purely meganephiidial Pi estates witli branched canal 
system in the glandulai part 

(Chai t II ) W AkyabDist , Lower Bui ma, Ceylon* 
Cochin State, S India Tlie genus is also found m Austialia, and 
in Java 

The genus was instituted by Michaelsen in 1907 for several 
species previously included in 'Pluielltts and JUegascohdes, charac- 
terized By the above combination ot anatomical features Since 
it IS now recognized that the “Pheretima-prostate ” may have 
arisen moie than once, there is no difficultj in deriving the genus 
directly fiom Plutellus^ from which it diSeia only in the character 
of the prostates This, I think, is very much to he preferred to 
Hichaelsen’s alternative — that it may be descended from Notoscole'c 
by a retrogression ot the mipronepliridial into the original 
ineganephndial condition (Alichoelsen, 83 «, p 59) I am doubtful 
of the possibility of a reversal of the evolutionary pioeess such as 
would lead to the lestoration of a ineganephridium on each side, 
when once the micronephndial condition has been established* 
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Miclinelsen, however, would also consider as possible a descent oi 
Woodtoaidta from Dtpotochata, in the couise of which the 
perichjetine artangeinent of the sette would have given place to 
the lunibncine (tb , p 55) 

I have included in the genus two species — Megascohdes hastaius 
and Notoscolev saiasimtum — which I believe to be meganepmidial, 
instead ot micionephridial (or mixed mega- and micronephiidial), 
as they were originally desciibed In Megascohdes hastaim 8teph 
the nephndia in the anterior part ot the body are a pair of tufts 
in each segment, each tuft with a single narrow duct, m the 
hiiidei legion of the bodv the tuft is joined to a nephridial loop 
which stretches upwards on the bodv-wall. In Noioseolev 
sarasinotum (Mich ) compact tufts are piesent throughout the 
body, one pair in each segment, attached to the body-wall m the 
line of setse e , no other nephtidia are mentioned at all 

These tufted nepbridia are w’ell known to all students of the 
Megascolecidss, they occur in a large number of geueia in the 
legion of the pharvn\, gizzard, and cosopbagus, and often m 
w'orms which in the lest of the body are typically niicioiiephridial 
They have always hitherto, I think, been considered as aggregations 
of micronephridia I believe, how'ever, that they aie more 
correctly to be interpieted as megauephndia, and that consequently 
such species as the two just mentioned, whete theie are no 
scatteied nepliiidia at all, must be removed fiom the imcio- 
nephudial genera in which they haie hitheito been placed 

The development of the tufted type of nephridia has been 
described by Bourne (37) and by Balil (105) Accoidmg to 
Bom ne they arise as pan ed structures, each consisting ot a pieseptal 
funnel, a neck, and a postseptal glaudulai loop and excretory duct, 
from a portion of the loop a number of outgrowths develop, into 
which the canals extend m a leiv complicated manner, and this 
bunch of outgrowths, the tuft, ultimately lonstitutes by far the 
laigest poilion of the nephridmni In megauephndia of the 
ouhnary foiin these outgrowths nie notpioduced, the nepbridia 
theiefoie retain the form of a loop 

It 18 , 1 think, obvious that in the tufted form of the nepbridia 
the essential character ot muionephridia — the breaking up into 
separate oigaus — nevei deielops, the tuft is an appendage of the 
looped meganephiidium which by its great development, along 
with the legiession of the loop, comes to oveishadow' the latter 
altogethei 

T*'© anatomy of the tufted nephndia ot the pharyngeal region 
■of PJieiettma posthuma has lately been desciibed by Bahl (90), 
who appaieiitiy, like other students of the Oligochrota, regards 
the tutts as aggregates of micronephridia The individual tubules 
of the tufts possess no funnels , and eath tuft discharges a 
eingle duct (in this case into the pharingeal caiitv). This 
suggests a blanched single organ rather than an aggregate of 
separate organs, and this interpretation is confirmed by the same 
author’s account ot their development (105), w hich is similai to 
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that given by Botiine Babl finds that in Phetetima the tufts 
make their appeaiance os small club-shaped solid masses, produced 
into strings of cells leading to the pharynx , the strings of cells 
become canali/ed and form the duct, “secondary pharyngeal 
iiephiidia” (i c , the individual components ot the tutt) develop 
us bads on the nephridial ends of the pharyngeal ducts, the buds 
becoming “fully formed nephiidia,” and their ducts remaining 
continuous nith the piimaiy phaiyngeal duct Thus the original 
single iiephridium nevei bieaks up, the primaiy duct lernains, 
the continuity ot the organ peisists, the components have 
neither morphological nor physiological independence, there is 
one organ from beginning to end — a meganephridium of a 
peculiarly modified form 

In I!otoscole^ sai a^moj um there appeal to be no other nephiidia 
than the tufts, and 1 theiefoie regard this species ns megane- 
phiidul, — I c , as a Woodtvai dza , the gieat similaiity of this species 
to Woodtumdta uzeh is a confiimatori' aignment for mv view of its 
position In Mef/ascohdes liast'itiis it appeals that the loop &om 
which the tuft arises as an outgiow’th 1ms not regressed in the 
manner deseiibed by Bourne, and we have therefoie the tutt 
along with a megaiiepbndml loop of bometlnng like the ordinary 
form It is possible that other species also ought to be included 
in Wbodioai dia, but W'e aie piobablv not in all cases in possession 
of the necessary data , tufted nephiidia may merely have been 
described ns mioionephridia 

iTey to the Indian species of Woodwardia 

1 No pemnl setae fT" bwKUli, 

Penial setae piesent 3 

2 Metandnc*, no genital papillae W hastata 

Hulandiic , genital papillae present 3 

3 Copulatoiy papillae one pair on AVii W vzeli 

Copulatoiy papillje median on 19/20, 20/21, and 

sometimes 21/22 . TF sat aimorum 


1 Woodwardia'burkiUi AItc7i 


1907 Woodwaidta hiuKtllt, Micliaelsen, Aft Mus Hamburg, xxiv, 
p 152, text-bg 6 

1909 nbotfitui rfia Alichaelsen, Afem Ind Mus i, p 162, 

pi i.111, fig 6 


Xiength 50 inm , average diameter 1 mm Segments 125 
IJnpigmented , losy in life Piostomiuni piolobous Setae 
moderately laige, not lery closeli’’ pan ed ffff=2fl6= ^ Ac=2«i, 
ddss^ ciicumference Clitellum i mg -shaped, \iv-xvii (=4) 
Alnle pores just medial from the line of 6, on papillae which have 
a semicirculai outline m fioiit, but aie indistinctly defined 
behind A nairow' but distmct furrow, comes towards the 
middle line, is prolonged backwards from each poie on to segment 


* Holandric, w ith two pairs of testes, in segments x and xi , metandric.with 
the posterior pair of testes onlj, m segiiieut xi 
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MX (pseiido-spermahc groove) 1*610016 pores medial £iom a and 
in front ol tbe set.il zone, on a common, almost hneni, tiansieise 
area, winch extends out waul beyond a on each side Speima- 
thecal poies two pairs, in 7/8 and 8/9, someirliat lateral fiom a, 
the vential setm ot aiii and ix seem to be w'anting (? changeil 
into copulatoiy setae and fallen out in copulation) 

Septa 7/8-15/ 10 somewhat thickened, especially the middle 
ones, 10/11 and 11/12 Gizzard stout, m %u (Esophagus 
widened in i\-\ii, with the stiucture of calciierous glands, but 
not set off fioin the tube Intestine w'lth simple typhlosole. 
Meganephiic, the nepbridin rather small Two pans testes and 
tunnels hee in x and xi Seminal lesicles small, one pan, in xn 
ih estates with an oblong densely giape-hke glaudnlai pait, and 
lairly long somewhat coiled duct, vas deferens enteis eutal end 
of duct Speimathecdl ampulla large, iiregulaily pear-shaped, 
duct verj shoit and narrow, almost hidden in body-unll, diverti- 
culum club-shaped, somewhat shoitei than ampulla, into the 
narrowed octal end of w’hich it opens No penial setae 
Distitbuiton Butbidaung, AV Akyab Dist , Lowei Burma 


2 Wbodwardia hastata (StejyJi ) 

1916 Mu/ascolidcs haitatus, Steplienson, Mem Ind Mus m, p 63, 
pi Ml, ftg 9 

Length and duimetei laiiable, ut matuie specimens, length 
55-175 mm , diameter l^-Sj mm Coloui grey Segments 216 
Piostommin small, epilobous I Dorsal pores horn 10/11 Setae 
paired, tlip lateral rather wndely, the setae of the first 20 segments 
Mualler than those behind, aa=2Sab, 6c=l^-2a6, cd=abont 
1^ a6, neai the liindei end the lateial setae are no longer paired, 
6c being equal 10 cef, cucumfeience Chtellum app.iiently 

;Jxiv-xvii (=3J) Male pores on small ciiculai papillae betw’eeu 
the hues ot a and b Female poies paired, between and in iront 
at a Spei iimthecal pores small, in 7/S and 8/9, in a 

Septa 7/8-11/12 modeiatel> thickened, 6/7 and 12/13 slightly 
Gizzatd well developed, ban el-shaped, m n No talcifeious 
glands, though the oesophagus is vascular and seginentally bulged 
111 xin-wi Intestine begins in \i\ Last heart in xm Nephiidia 
in anteiioi pait of body as busU-like tufts on each side of each 
segment, attached to paiietes by a stalk, none elsewhere in the 
segment In the posteiior segments these tufts are still piesent, 
.md in addition tlieie is a lelatively laige loop inhmatelj' connecteu 
at its lower end with the tutt and extending doisalwards nearly 
to the middle hue Testes and funnels hee in xi. Semina 
vesicles one pair, m mi, small and grape-hke Prostate elongate 
and tongue-shaped, stiaight and rather flattenecl, ® , 

borders, or the glandulai part coiled, ductslioit and c} hndrica . 
Speimathecal ampulla elongated, cyhndi ical, bent on itselt , due 
piacticallj absent, diieiticulum single, arising from base ot m 
pouch wheie it 301118 the body-wall, oylindriciU, two-thirds as long 
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and two-thirds as wide as ampulla Penial sets (text-fig 63) 
3-d5tnm long, sac extends back toxxii, 16 /u thick in middle, 
straight for the greater pait of their len^h, bowed distally, and 



Fig G3 — Ifaodwardia /iasiai«s (Siepb ) , penial seta , a, distal 
portion, X 90 , 6, extreme end, X ca 600 

sinuous at the end, the tip presents the appearance of a web 
stretched acioss a bifid termination, numerous fine triangulai 
sculptuiings irregularly arranged oier the distal portion except 
the extieiiie tip 

Jiema?ls I investigated the prostate microscopically, and found 
besides the mam duct in the centre of the mass other smaller 
ducts ]oiiungit, though externally of the tongue-shaped "variet} 
the glands are thus to some extent branched in structure 
, The species is metandric 

Por a discussion of the sigaifican.ce of the nephridial condition 
see 'the Introduction to the genus 

Disi? tbuUon. Parambikulam, Cocbm State, S India 
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3 Woodwardia saTasinoram (Mur7i ) 

1897 Ciyptodulm satastnottun, Micliaelseu, Mt Mus Hamliurir, 
MV, p 177, tevt-fags 14, 16 

1900 £a/Mstno>um, Michaelsen, Tier x, p 192 

Length 120 inin , diametei 1^-2 min Segments 134, m-vi 
biannulai , subsequent segments tiiannular Pi ostoimum epilobous 

tongue open behind Colour an indefinite giey Pust dorsal 
pore at groove 9/10 Setm ornamented with numeious fine- 
toothed tiansveise lines , enlarged at the ends of the body, and 
set widely apart , setal mteivals not of \erydiffeient extent — be 
greater than cd, cd gieater than o6, aass: 1^-2 aft, dd less than 
^ circnmierence, in the middle pait of the body the setm of n pan 
rathei closet togethei than at the ends Chtelluiu swollen, iing- 
shaped, xiv-xvn (=4), shaiply defined, with a longitudinal median 
lentral gtoore Male poies on small papillm m line with b, a 
depression in front of each, the depiessions suirouuded by a 
common wall, which fuses behind with the male papillm Pemale 
pores internal to a, in front of setal zone Speimathecal poies in 
7/8 and 8/9, in c Copulatory cushions midvential, flat, sucker- 
like, on 19/20, 20/21, and often 21/22, the two anterior lathei 
larger than the last, meeting each other, and lateially reaching 
almost to c 

Septa 0/7-13/14 thickened, the middle ones of the senes most 
BO A strong ban el-shaped gizzaid in vi , no calciferous glands 
Last heaits m xiu Micronephridia aggiegated on each side ot 
the middle line into compact tufts, attached to the body-wall in 
line with c Testes and funnels fiee, m x and m Seminal 
vesicles lacemose, two pairs, in \i aud xu Piostates laceinose, 
extending over thiee segments Spermathecm with club-shaped 
diverticulum, as long as the duct, into the ental end of which it 
discharges Penial set® 1 3 mm long, 30 p iii maximum thick- 
ness, slightly curved distally, pointed, style-like, w'lth many circlets 
of long, blender, not veiy closely applied teeth 

JRemmls Theie is a distinct lesemblance to TK taeh, from the 
same locality 

Disti dnition Ceylon (piobably Peradeniya) 

4 Woodwardia uzeh (Mich ) 

1903 Plutellus laeh, Micbaelsen, Jb bohin Ges xl, p 4, text- 

figs A-C , 

1904 Plutcllm vseh, Michnelsen, Mt Mus Hamburg, p 1-/ 

1910 Wootlwmdia useb, Micbaelsen, Abb Ver liombuig, xix, 

57 

1916 ihodwardta vzeh, Micbaelsen, Mjoberg’s Austral Exp 
p 46 

Length 30-40 mm , diameter 1-1^ mm. Segments 96-112 , 
more or less distinctly inultianuular (8-5 annuli), unpigmente . 
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Frostomium minute, epilobous tongue not closed behind 
Dorsal pores hom 9/10 or 10/11 Setas somewhat larger at 
hinder end, widely paiied, especial!}' the lateial, aa=:bc>cd>ahy 
but all nearly equal, ab=c& ^be, c7d anteiiorly=^ citcum- 
ference or little less, at hindei end=f circumference, setce c 
and d uiegular in the last 10-20 segments Clitelluin iing-shaped, 
though thinner ventially, xii-^xvii (=3|) Male pores in line 
with b, on cii culai papillae which take up neaily the whole length 
of sviii Female pores paired Sperraatheeal pores two pairs, 
close behind 7/8 and 8/9, above b, nearer 6 than c Copulatory 
papillae ono pan, in b, posteriorly on x\ri, transversely oval in 
shape 

1^0 septa notably thukened A large barrel-shaped gizzard in 
vr (*) No calcifeious glands Intestine begins in xix Testes 
and funnels fiee in x and xi Seminal vesicles compiessed 
racemose, in xi and xii Frostaces confined to xvni, glandular part 
of an elongated heart-shape, small, much cut up , duct emerges 
from the basal cleft between two rounded lobes , duct only slightly 
curved, somewhat thinner at both ends Two penial set^ sacs on 
each side Speimatheeoe thickly pear-shaped, duct not marked 
off, as long as the ampulla, nairowing towaids the ectal end, 
diverticulum single, sinaU, pear-shaped, as long as duct, 

attached to entnl portion ot duct Feniol set® fine, ca ] mm 
long, 7/r thick in middle, switch-like, undulating in its distal 
thud, eacli small coniexity constituted by a sc'ale-like tooth, 
whicli IS depressed w'lthin a scat -like hollow’, tip simple-pomted 

Remaiks The interval dd at the hinder end of the body is 
given in the oiiginal both as two-thirds and ns one-third of the 
circumterence 

Disti ibvtton Feiadeniya and Avissaveln, Ceylon 


4 Genus COMARODBILUS Steph 
1915 Comm odrilun, Stephenson, Mem Ind Mus m, p 69 

Setae eight per segment Spermnthecal pores in a single series, 
median A somewhat vestigial gizzard in v Micronephridia in the 
anterioi part ot the body, as lai as segment xii , behind this 
meganepbridia only Testes and funnels tree in x and xi Fros- 
tates a compact glandular mass, not tubular 

Distribution Cochin State The genus is not kuou'ti outside 
India 

I have discussed the derivation of the genus in mj paper of 
1916 (80), and concluded that it is probably to be dei ived from 
Woodwai dia, by degeneration of the gizzard and breaking up ot 
the uephridia in front of the chteliuni The single series of 
sperirmthecse may not be a generic character, Michaelsen no- 
longer recognizes it as such in Fletcherodnlus {cf p 170 ant ) 
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1 Comaiodrilus gravelyiSi^ft 

19X5 Comat odnlus qtavelyi, Steplieuson, Mem Ind Mus. M, 
p 09, pi vn, iig 13 

Length 92 mni , average diameter 1 mm , maximum 1| mm 
A long thin u oi 11 ), const! loted at the chteHum Segments 135 
Cdoiii g!e\ Pioslomiuin^ jFirst dorsal poie m 6/7 Ventral 
seta? paned, but not the lateral, in front of clitelluni aassi2ad 
appioximateli c being about the lateral line o£ the body and d 
much above this level, 6o being less than ed, and ed less than dd, 
in the middle and hindei paits of the body the setie d are much 
closer togethei, not lai trom the mid-dorsal line, dd being 
obviously'^ less than cd Clitellum xiv-xvii (=4) Male pores 
on small conical papillae u hich touch each othei in the middle 
line , in front and behind each is a semicirculat depression with 
defined maigins, the concavities oi the depressions facing each 
other T'enmle poies’ Spermathecal poies niid-ientral, in 7/8 
and 8/9 

Septa 7/8-9/10 considerably thickened, 6/6, 6/7, and 10/11 
somewhat so A somewhat vestigial gizzard in v, folded on 
itselt ]So calciferoiis glands Micronephridm in the anterior 
part of the body, as fai back as \ii, behind this only a pair 
of nieganephiidia per segment Punnels free in x and xi 
Seminal vesicle", two pairs, lobed, in xi and xii Pi estate a 
compact glandular mass confined to xviii, duct stiongly muscular, 
contoited in its first pait, stiaight in its last poition Sperma- 
theem single in each segment (vin and ix), ampulla ovoid to 
spheiual, duct thick, in length equal to the ampullfi, a sroall 
diverticulum given off from the duct near its junction with the 
body-wall penial set® 

BematLs In the specimen examined the two spermathecal 
ducts were placed on opposite sides of the nerve cord — the 
anteiior one on the left, tiie posterior on the right 

DistiibuHon Trichur, Cochin State, S India 
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1907 Spencet lella, Michaelsen, Fauna S W Austrol p 

Set® nuineious (more than eight per segment) Spermathwal 
poies 1-3 pairs One gizzard in segment v Micronepandial 
Prostates tubulai, with simple unbranched canal 

BisUihvtion Palm Hills, B India Outside India in Victoria, 
Austi aha 

The genus w’as instituted bj MicbaeJsen m 1907 to Receive 
woims with the above characters, previously included m -"V® 
cliocta It can be derived either from Mcgascoltdes by a eba g 
from the himbnciue to the peiich«tine arrangement 
with a further breaking up ot the nephndia, or from Bipototdia a 
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by the breaking up of the meganephridia merely In 1907 
Micliaelsen thought the Jatter moie likely, in 191G (83 a, p 60) 
he hesitated between deriving it from 2Tegascoh((es in the wav 
]iist mentioned and seeking its oiigin in Megascolei In thi^ 
lattei case it would be necessniy to suppose that theie had been a 
regression of the Plieieti inn- pi estates to the tiibulai torm 

I am strongly opposed to this latter metliod ot dei mug genera 
by retiacing evolutionary steps The becoming vestigial of oigans 
IS of course a well-recognized occurrence, and does not iniolve 
the passage backwards through the successive steps of moipho- 
logical evolution But this is a different matter , such a 
deiivation as this suggested by Micbaelsen postulates the restitu- 
tion of the steps themselves along with their former inodes ot 
functioning 

The genus is quite a small one, having one species only in the 
Indian region and two in Austialia (Victoria) It is possible 
that rhe Indian species has been evoli ed independently of the 
Austialian 

1 Spenceriella dnodecimalis Mich 

1907 Spencet lellti duodecimalts, Micbaelsen, Mt Mas Hamburg, 
MV, p 152 

1909 Spenceitella duodecimalts, Micbaelsen, Mem Ind Mus i, 
p 101, pi MU, hg 10 

1916 Spencoi lella duodecimalts, Micbaelsen, Mjoberg’s Austral 
J3vp p 62 

Length 32-40 mm , inaMmum diameter 2-2J iiim Segments 
94-109 Colour reddish grey anteiioily, yellowish or biownish 
behind Piostomiuin epilohous tongue open beliind First 
doisal poie at 5/6 Set® lathei large at ends of body, modeiateh 
Inige 111 the iniddle pait, in anterior half 12 per segment, in front 
of the clitelluiii arranged m distinct pans, distances between the 
pans a little less than the middorsal and midventral intervals , 
behind the clitellum the pairing ceases , and behind segments xlv 
to 1 the ariangemeiit becomes irregular, and tlie number per seg- 
ment increases to 16 or 17 Clitellum iing-shaped, occupying 
^Mii-Syvii (=4^) Male pores on circular papillre just medial 
tiom the hue ot b Spei luathecal pores one pair, in 7/8, just 
lateral iroin the line of h 

Septa 7/8-12/13 somewhat thickened A large gizzard in vn 
(or ’f somewhat m fiont of this) Calciferous gland like swellings 
of the cesophagiis in i.iii and xi\, but not stalked or set off, their 
lumen continuous with that of the oesophagus Intestine begins 
lu XVI , no typlilosole Last heai fcs in xii Mici onephric , in the 
posterior segments seteral nephridia m each segment appear to be 
laigei than the rest Funnels free m x and xi Seminal vesicles 
two pairs, in xi and xii, broad, grape-like Prostates with thick 
and very long glam^lar part, extending through about 12 seg- 
ments, from xxiii to xxxiVi- irregularly winding, the bends pressed 
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dosely togethei , no branching of the eential canal microscopi- 
cally > tliin at first, thiclvcr towards termination, relntuely 
long (from xxiu to xwii), n regularly winding Sperinatheoal 



Fig 6Sffl — Speneenella ditodeciiutlts Umh , spemntbeca 

made transparent by acetic acid , x 20 

ampulla large, sac-like , duct short, nai row and indistinct , direrti- 
culum thin, tube-like, half as long as mam pouch, rather bent, 
opening into the duct (text-hg 63 a) No penial setae 
Dutnhuivm Sodaikanal, Palm Hills, S India 


6. Genus UEOASCOLIDES McCoy 

1900 Megaacobdes (part )-hTrtncphrua (part )-\-Noioscolex (part ), 
Michaelseo, Tier x, pp 182, 184, 187 
1904 Megascobdet, ^art ), Benham, P Z S 1804, ii, p 257 
1907 Michaelsen, Fauna S W Austial p 161 

1916 ilfe^asco/i(fes,jVlichae]s8n, Mjobeig’s Austial Exp p 56 

Sette eight per segment Spermatfaecal pores 1-5 pairs, the 
last in 7/8 or 8/9 or on ix One gizzaid in the region of r and vi 
Micronephndial in the anterior part oi the body Prostates 
tubular, with simple unbranched canal 

Dzsinbuizon (Chart II) Cochin State, S. India, A\’'estern India ; 
Godaven Dist , £. Coast , E Himalayas. Outside India occurs lu 
Australia and Tasmania, and has one species in N America 

The definition of this genus has given much trouble to previous 
authors The early history is given by Benbam, 1904 

In Michaelsen’s definition of 1900, the excretory system is 
said to consist of micronephndia, with, in addition, one pair of 
meganephridia in each ot the hmder segments , the prostates are 
tubular (? often racemose) , Michaelseu adds “ perhaps several of 
the species undei Netoscolex belong here, in which the hinder end 
of the body has not been investigated ” The essential difference 
of the genus TV tnejphrus ivas the occnirence of three to five pairs of 
micronephndia regularly in each segment Ifotosedlev was dis- 
'tmguiahed essentiSUy by the presence of micronephndia (diffUse 
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nephridm) throughout the body Thus the nephiidia were the 
chief point ot distinction between the three genera , the prostates 
in all might be either tubular or racemose (this u as queried in the 
case of Megascoltdes, v. sup ) 

Benham in 1904 doubted whether the nephiidia should be used 
to so gieat an extent in the separation ot genera, and thought 
the pi estates would furnish more suitable criteria He would 
distinguish fhe tubular prostate from the elongated tongue-shaped 
and from the lobed and compact “ Pheretnua- prostate”, these 
three, be thought, perhaps form a developmental senes He 
established a genus Tolea foi forms with (among others less 
impoitant) the following characters — Setse eight, spaced, and 
more or less equidistant. Two pairs of semiual lesicles in ix 
and xii Prostates long, tongue-shaped, he below the gut, close 
to one another, aud extend through several segments Ho 
penial setse Micronephric, with meganephndia in the last few 
segments 

Benham’s suggestion as to the importance of the prostates was 
taken up by Michaelsen in 1907 ,' he now united under Mega- 
seohdes all the Megascolecines which possess lumbncme setae and 
tubular prostates, and which show any trace of a division of the 
meganephndia up to the complete replacement of mega- by 
micronephndia , the genua includes both such species of Trtnephrus 
as have tubulai prostates, and Benham’s genus Tokea (Michaelsen 
considered the “ tongue-shaped ” prostate to be tubular , though 
Benham had examined the microscopical structure in Tokea 
esculenta, and found that the main duct received small canalicules 
at intervals) 

In 1916 Michaelsen made an examination of a large number 
of species of many genera of Megascolecinee, and found that 
transition forms of the prostate in the senes Plutellw-Mega- 
scohdes-Notoscolex are numerous , all stages in the evolution of 
the typical racemose “ Pheretima-prostate ” are actually extant 
He now defines as Notoscolev all species in which any lateral 
branches at all enter the main central duct, as well as those in 
which the mam duct branches early, and in which therefore there 
IS no central canal at all within the gland The prostates are 
now all-important, the nephiidia negligible 

It IS certainly true that the strap-shaped oi tongue-shaped 
prostates of Tokea” and of certain other forms (e g IVoodwaidta 
hastata) are very nearly allied to the ” Pheretima-prostate ” , tor 
example, I have described Megascoltdes oneth with much lobulated 
prostates (t e , the Fberetima form), and a variety of the same 
species (var mono? rhis) in which the organs have the tongue-shaped 
form If the prostates are to be made a chief basis of distinction, 

“ Tokea ” and Megascoltdes oneih must go to Notoscolev 

The separation of two genera the chaiacters of which merge 
into one another is difficult, and bow e\ er effected is bound to be 
merely arbitrary , the difficultj- heie is incieased by the fact that 
microscopic examination by means of serial sections is necessary 

o 
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in some cases before the tubular can be distinguished from the 
branched gland But, to reduce the necessity for resorting to 
this procedure, it may perhaps be assumed that the flattened 
tongue-shaped glands, especially if their borders have any trace 
of lobing, will hove branched ducts, while all glands uhich are 
definitely cylindrical in shape will quite possibly haie simple 
ducts 

But the division of Megascohdes and Notoscolex is un'^atisfaclory 
in another way The stiap-shaped (tongue-shaped) prostates 
occur both in bTew Zealand and in India, there is appaieiitly no 
close relationship between the Indian foims and Bonham’s 
“ Tokeas, ’ and it seems probable that the two groups have nrisen 
independently Michaelsen supposes the “ Tokens ” to be closely 
related species in a small secluded area which have sprung fiom a 
common ancestral species In other words, the forms with inter- 
mediate characters between the typical Megascohdes and typical 
IfotoscoJeai are not closely i elated among themsehes, and hence 
cannot be traced to a common oiigin The genus Notoscolex will 
then be diphyletic at least — perhaps even polyphylelic 

The nephndial conditions in the two genera are intete<<tmg,but 
do not help towards a satisfactory dnision In Notoscolev onetU 
there are micronephridia thioughout the body, with, in addition, 
meganephndia of considerable sue in the hinder segments In 
N, tenmalat there ai e apparently only micronephridia throughout , 
this IS so also in the var Jcarakulamensto, but there the micro- 
nephridia are few and relatively large The “Tokeas” have 
micronephridia throughout the body, and in the last twenty seg- 
ments there is in addition on each side a compact group of 
tubules constituting a meganephndium, with the usual funnel , a 
similar funnel is present throughout the animal, but in the anterior 
segments it is unconnected with the micronephridia and has no 
external opening And the species both of Megascohdes and 
Notoseol&x described below will furnish numerous examples of 
other arrangements, of varieties of form of both mega- and micro- 
nephridia, and of combinations of these Megaecohdes-Noioscolev 
represents, in fact, a group of forms in which the nephndial system 
and the prostates are so to speak in a fluid coudition , changes 
are in progress, and in the nephndia ire certainly taking place in 
vanous ways, and have reached various stages along each of the 
ways ; it is at least probable that the changes in the prostates too 
have been initiated more than once, and here too the various 
speckles show various stages of the change In these circum- 
stances the only reason for keeping the two geneia distinct must 
be one of convenience 

That any of these various admixtuies of mega- and micro- 
nephridia are reversions fiom a inicronephnc to a partially 
raeganephric condition I do not believe, I mean, of course, 
towards a meganephric condition such ns that from •which the 
evolution may be supposed to have started, t e , an anteseptal 
funnel, followed by a coiled tube w ith an external opening in the 
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next follow ing segment The contrary, however, is the opinion ot 
Miclmelsen in regard to the “ Tokens ” That micronephridia 
might aggregate together, foiming tufts of a size compaiable to 
that of an ordinary ineganeplmdium, seems possible (though the 
actual tufted nephridia appear to have arisen otherwise , cf antea, 
p 184) It 13 also conceivable that when the micronephiidial 
condition has been established a number of the small oi guns inav 
disappeai, and that one of those that are left may increase in sire 
so as to leseinble a inegauephridium But that the original 
ineganephiic condition can be lestoied, or even that the evolu- 
tionary steps can be partially retraced, in a worm which has 
become micionephnc, 1 cannot agree Not only does Michaelsen 
believe this re\eisioii to have taken place in the case ot the 
“ Tokeas,” but ho thinks that It may haie taken place elsewhere 
m the subfamily independently (compare, on this and similar 
points, the introductions to the geneia JVoocboai clta and Spencen- 
elhf, ant ) 


Key to the Indian specizs of the genus Megascolides 


1 SpeimathecsE one pair 
Speriuftthecm two pans 

2 Penial setie piescnt 
Pemal setae absent 

3 Seminal vesicles in is. and ru , copulatory organs on 

XU, Xlll, XV 

Scnunal vesicles in i\, x, and xn , copulatory organs 
on 1 111 , xi\, vx 
4. No cnlcifeious glands 

Cilcifeious glinds in segments x-xui 
6 Pemal setae bayonet-shaped, tip flattened , last 
heart in xiii 

Pen ml setae tapering, pointed, last heart in xii 


2 

4 

M annandalet 
3 

M heigtheih 

M piashadi 
M cochiMtuii 

5 

M pdatits 
31 duodecnnaliB 


1 Uegascolides annaudalei Stejdi 

1021 Megascolides annandalet, Stephenson, Rec Ind Mus xxii, 
p 767, pi xxviii, fig 9 

Length 95 inm , diameter 5 mm Segments 130, secondary 
annulation from v onwards, triaunular or triannulai wnth one oi 
two moie secondary rings Unpigmented Prostomium pro- 
lohous , median dorsal gioove uii segment i Boisal pores begin 
tioin 12/11 Setae paiied , in middle of body to faa 

—\bo 01 slightly less =ccl , in front of chtellum ai=i^aa=^bc 
= slightly less than cd , dd circumference Ciifcellum 
xni-xvn (=5) Male field a tiansverse depression on xviii, troin 
outside 1) on one side to the same point on the othex Male poies 
.IS Jilts m the line h, with curved grooves in front of and behind 
each, the conc.ivities facing each other Female aiea transreisely 
oval, on xii, ]ust in fiont ot the setal zone Sperroathecal poies 
one pall, in 7/S, in b oi between a and 6 
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Septum 4/5 slightly thickened, 5/6-8/9 consideiably, 9/10 and 
10/11 inodeiately, the next two slightly Grizzard m v, cnlci- 
feious glands m xi and xii, stalked, iamellated internally Last 
heart in XII, a laige obliquely iiansrerse vessel in xiii passing 
backwards and outwaids from the dor«inl lecsel Micro- 
nephndial , the nepbndia behind the clitellum in a transveise row 
o£ about six on each side, the innei two or three smallei than the 
rest, tow^ards the hindei end seicn or eight on each side, the 
innei tliiee or four smaller, except the inneimost of all, which is 
largei and forms a compact coil Testes and funnels fiee m \ 



Fig —Mcffascohdci aiinauda/a Steph , sperraathectt 

and M ISeintnal lesitics in IX and vii, lobed Pi estates closely 
coiled, tubular, duct nnriov', shoit, bent, slightly shining, bulged 
atitsectal end. One pair ptiinathcc.c (text-fig 64), in mi; 
ampulla of inieited pear-sluipe, aiinulated duct short, j to 
^ length ot impull.t, bulged in its upper portion, narrowed ectally, 
with a low of tour oi live small scnmial chainbeis on its inner 
side Penial seta? 0 66 mm long, tapeiing, slightly bowed, the 
curve more inaiKed ton aids the distal end, tip shghtl\ hooked 
and rounded a few very fine traiisierse markings or slight 
notches a little distance fiom the tip 

Disbibulion Dowlaishwerain, Godaieri Dist , E Const. 


2 Megascolides bergtheih MuJi 


190/ 

1909 

1910 


Jlfeijravo/ides 6<rff//ieifi,Micbai.httt, Mt Mas Hamburg, xxiv, 
p 160, text-fig 4 

JHei/ascofidi's betyt/ierbfMtchttelseVf Mew Jnd Mus. i, p Jo*l, 
pi xiij, fig 3 

JiTeffttscolidei beifftAetli, M'chnelsen, Sliobeig’s Austral JSxp 
p 48. 


Length 100-120 imn inaxiinuin dinmetei 4^-5 mm Segments 
146-175 , secondaiy nnnuhtion, up to 5 aonuh in piecliteJlar 
segments, 3 in postclitellai Colour light grey, uiqngmented 
Piostonnum tanylobous, tongue with parallel sides Set» rather 
small, the vential closely paiied, the lateial almost sepainted, 
aa ai be a?= 10 3 8 9,dd=ca ^ ciicumference Dorsal 


1 
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jjoies fjoni 12/13 Clitelhiin iing-slinped, xm-'XMi (=5), less 
thick on Mil IMiile poies in line with ft, if not between n and 6, 
on a shoib ]}enis-Iike cone, which pi ojects f i oiii a depiessioii on 
the centie of a laige kuob-like papilla, these papillae aie traus- 
leisely oval, occupy the whole length of xmii, and neail> meet in 
tlie iiiidveiitial line I'einale poies aie transveise slits, anteiior 
to and medial horn a, in a nioie oi less distinct fuiiow Speiina- 
thecal pores one pan, m 7'8, between a and ft, each on a small 
e>e-sha]ied papilla Copulatoiy <ngans on mi, mu. and xx, 
sometimes on xi and xm, as niidiential dumbbell-shaped aieas, 
extending lateially berond ft, suirou|ided by a wall, and enclosing 
on each side a tiansveisely oval papilla the centie of which is 
111 fl, the less constant of these oigans inav be pieseiit only on 
one side 

Septum 6/7 (5/6 ’) veiy stiong, (’ 6/7 and) 7/S wanting, S9 
and 9/10 veiy sbiong, 10 11 and 11 12 successnel} tliiiiiier A 
stiong guzaid in front of S<9 , calcifeious glaud-hke swelling of 
oesophagus in xi, not set off tioni the main tube A pan of caeca, 
shoit, w ide, confined to the segment of then oiigiii, in \\ (*’) 
Micioiiepliiidia scatteied on the lateral walls between the lines of 
ft and c, and a somewhat iiiegular low doisal to (2, in fiont of 
the chtellum the iincioncjiluidia me aggiegated loionn a losette- 
like bunch in each segment, at the hindei^'end the inicionephiidia 
aie appal ently leplaced by one ineganehlmdiiiiii on each side 



G5 — ^e^avolulr^ ffaffi/ietli Mjch , speiuintbecn 

Testes and funnels in x and xi, theantenor pair of each fiee, the 
posterioi peihaps enclosed in testis sacs , funnels of the anterior 
pair near the inidvential line, of the posteiioi higher and inoie 
lateially placed Seminal vesicles one pair, laige, giape-like but 
rather compact, in mi, and one pan smallei, losette-like, in it 
^Prostates tubular, with fairly thick, closely coiled glandulai part, 
and much shortei, thinnei, and ectally somewhat thickened duct 
Yasa defeientia aie sepaiate lu then course, uniting at ental end 
of prostatic duct, which tliev enter and jjursue their course in its 
wall, joining its lumen one-fourth of the length of the duct from 
its termination Speimathecal ampulla sac-hke, tiansierselj 
striated, duct veij’^ shoit, about half as thick as ampulla, two 
groups of short spheiical dnerbcula 0 |)posite each other at base 
of ampulla, about three in each gioup, more oi less fused together, 
atid dischaigiug by a common short thick stalk (text-fig 65) No 
penial sette. 

D^tbuhon Saiidakphu, Darjiling Dist , E Ehmalayas 
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0 Slegascolides cocluiiensis 

1910 Mega^colides eocAtnenus, llichnelsen, Abli Vei Hnmbiug, 
xi\, p 66, pi fags 4, 5 

Length 155 inin , diametei 2|-4 inin Segments ca 280. 
Coloui and prostomium ^ Setm ot some segments of the auteiioi 
part ot the bod} (ca iv-vii) fairlv large, toi the rest lather small , 
m the inuldle ot the body close!} paired ventrally, ratliei Tridely 
laterally, intheanteiior paitboth sets aie wider apart, anteiiorlv 
fta ah he ci?=3 2 4 3, in the middle of the bod} =5 14 2, 
dd = J circumteience h'lrsb duisal pore in 9/10 Chtellum 
(2 xin oi) xiv-xviu (==*5 or fa) Male pores in setal zone in a, on 
the slopes of a midvcntral depression on xvni, which passes on to 
the hiudei pait of xvn, where it uecomes a transverse depiession 
leaching laterally to c Peninle poies somewhat median from a 
and a little in fiont of setal zone Spermathecal pores two pairs, 
in a, on viii and ix in the anterioi pait of the segments 

Septa 7/8-11/12 thickened A large gizzard in vii (?) 
Calciterous glands apparently absent Last heait in xui Micro- 
nephiidia in the anterior pait of the body Seminal vesicles tivo 
pairs, in xi and xn, compact, giape-like Prostates tubulai, small, 
glandulai part fanly thick, with uneven surface, irregularly 
doubled together and forming almost a compact mass, duct 
nairow and Inirly long, somewhat bent Speimathecal ampulla 
long, saueage-liJie, 2 mm long and ^ mm thick , a single diver- 
ticulum I mm long, consisting of about 5 seminal chambers, of 
winch one is more prominent than the lest, the diverticulum 
appears to join tiie body -wall sepaiately from the main part of the 
apparatus (it probably unites inside the body-wall) Penial setae 
small, simple, almost stiaight, ca ^ mm long, 12 p. thick m the 
middle, distal end pointed, tip very fine, sometimes bent, no 
ornamentation 

JRemarLs The species is only known from one badly preserved 
specimen 

Dtsinbufton Foot of Nelhampathis Hills, Cochin State. 

4 Megascohdes dnodecimalis StepJi, 

1916 Megaseolides duadecimalis, Stephenson, Mem Ind Mus yi, 
p. 66, pi v«, figs 10, 11 

Length 160 mm., diameter 5 mm Segments ca 317, seg- 
ments tnannular, except a few in the antechtellar region Odour 
a dirty grey Prostomium ? First dorsal pore in 11/12 Sd» 
small, especially at the anterior end, where they are ininsible 
(ventral) or difficult of recognition (lateral) m fiont of vii; 
ventral setse closely paired, especially m the anteiior part, the 
lateral more widely , hc=§ aa, ond <?d=ca j circumference. 
Clitellnm slightly marked, xiv-xvii (=*4) Male pores in smal 
porophores m a6, on the sides of a rectangular depression sitiia e 
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mid\entrally ou xviii Female pores internal to a, near each 
other in hunt of the setal zone Spermathecal pores two pans, 
in 7/8 and 8/9, in a or ab 

Septa 5/6 slightly, 6/7-11/12 considerably thickened, 12/13 
and 13/14 decreasingly so A large globular gizzard in v Calci- 
ferous glands in x-xiii, well set oS, attached by a pedicle, with 
semicircular margin, flattened an teio- posteriorly between suc- 
cessive septa Inteshne begins in xri Last heart in xn Tufted 
nephridia behind the phar)nx, inicronephiidia in anterior part 
of body mainly on the septa, in the hinder part, besides the 
septal nephiidia, a legulai chain of micronephridia on the body- 
wall between a and b, a less regular series in cd, and others 



Eig 66 — ^Ifeffoseoltdcs duodecimalisStepb , 
spermatlieca with small diTsrticaTam 
showing at the base 



Fig 67 — Megascohdes duodectmalts 
Stoph , distal end of penial 
seta , X ca 400 

scattered irregularly more dorsaliy ; these three series are rairiy 
large and easily visible to the naked eye. Fkinnels free in x and 
XI. Seminal vesicles small, in xi and xii , the anterior pair appear 
as lobed fringes around the calciferons glands, and are adherent 
m places to septum 11/12, not apparently to 10/11 , both pans 
racemose, and those of each segment fused together dorsaliy above 
the ahuientary canal Prostates tubular, rather coiled at then 
ental ends m xix , duct narrow and short Spermatheca (text- 
fig 66J elongated and finger-like, marked by indistinct transverse 
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stnations, often bent on itself, the basal poition, instead of 
being narrowed to form a duct, is dilated, and giies ougin wheie 
it 30ms the body-wall to a small spherical diiernculuin Penial 
setae (text-fig 67) 0 82 111 in long, 14^ thick, str.iigbt as far as the 
distal end, which is curved, the tip tapeiing and slightly re- 
clined, a few nuniite spines Tvith their points towards the base 
of the seta are scattered iiregularlj' neai the tree end 

Disirihutioa Parambikulam, Cochin State, S India 

5 Megascolides pilatns Suph 

3916 Megaacohdes pilatus, Stephenson, jVIeui Ind Mus 11, p 68, 
pi 111, fig 12 

Length moie than 123 inm (the single specimen was incomplete 
postenorly), diameter 4 inm Secondary annulation in some of 
the anterior segments from mu onwaids Colour giey, not 
pigmented Prostoinmm ^ Pirst dorsal pore in 11/12 Setas 
paired, except the lateial anteriorly, which are separated, behind 
the male pores the setae are ^ery small , neai the anterior end aa 
~2ab, cd slightly greater thin ah, and he onh slightly greater 
than cd, m tront ot the male pores 00=3-4 ab, be<=2S ab—2 ed, 
behind the male pores aa becomes larger, =6-7 06, and bcBsSab 
9=2 cd Chtellum’ Male pores on small poiophores in ai, in 
the middle of an 01 al thickened area which takes np the whole 
length of x\in and encroaches on tlie anteiior part of xix, 
Pemale poies in fiont of setal zone and internal to « Sperma- 
thecal pores on minute papillae m 7/8 and 8/9, m a 




Ftg 68 — Megascoltda pilatua Steph , tbe distal ends of two penial 
Bet<e, seen from two different aspects , X ca S50 


Septa 6/7-12/13 thickened, 33/14 less so A large spherical 
gizzard in 1 , calciferous glands in x-xiii, bean-shaped, flattened, 
stalked, with attachment to oesophagus at their ventral ends 
Intestine begins in xri Last heart in xni Micronephndial , in 
the anterior part numerous small nephridia on the septa, and 
tufted nephridia by the side of the ossopbagus, behind, a row of 
ftmall tufts in the line ah, and others irregnlarly arranged, mostly 
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on the parictes but some on the sept<i , arrangement not known ai> 
the hinder end, which was lost Testes and tunnels free m x and 
XI Seminal lesicles small, m xi and xii, the attachment of each 
to the septum being linear, and the vesicle consistmg of a row of 
grape-hke lobes on each side of the axis, the whole flattened 
against the septum Prostates tubular, small and nairow, of a few 
windings , the duct does not difier much in appearance from the 
gland, 18 straightei, slightly shiny, but not narrower, and runs 
inwaids to its termination SpermatKecae quite small, near the 
middle line, simple cylindrical sacs, without any separate duct; no 
divei ticulum Penial setse (text-fig 680 curved m various degrees ; 
length, neglecting curves, 0 57 mm , thickness 21 p . ; the free end 
bayonet-shaped, the tip flattened and hollowed, the edge thin and 
sharp 

Diat} ibuhon Parambikulam, Cochin State, S India 

6 Uegascolides prashadi SUph. 

1920 Meffaseolides pjetahadt, Stephenson, Mem Ind Mus vii, 
p 202, pi IX, figs 6, 6 

Length 42 mm , diameter 4 mm Segments 140 TTnpig- 
mented, buff-coloured Frostomium prolobous Dorsal pores 
from 12/13 In middle of bodv ^ bebmd 

clitellum ah=^aa—^,ica=^cdf in front of ditellum aiss\aa 
= ^hes=^etl, del Tszcn ^ citcnroierence in middle of body. 
Clitellum smooth, thickened, well defined, sin-xvii (=6). Male 



pores on xviii, lust outside b Female poie single Speimathecal 
poles in 7/8, in or immediately outside 6 A large flat oval 
papilla (text-fig 69) on xix (rather on the left side in the single 
specimen), with groove-hke depression across the centre , on zx 
a smaller and less definite papilla, also on the left side , a few 
small whitish spots on ventral part of xvii , on hinder border of 
Tin a pair of indefinite papillm opposite setal intervals ah. 
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Septum 4/5 slightly thickened , 5/b-lO/ll modeiately strength- 
ened, 11/12 slightly Giz7aid in v No calciferous glands 
Intestine begins in xv(2x\i) Last heaitmxn Nephridia in 
the body generally in tiansveise lows, 8-10 on each side about 
40 segments from hinder end the innermost on each side enlarges, 
and continues 1 irgei to the hmdei end Testes and funnels tree 
m X and si Seminal vesicles 3 pans, m is, s and sn, the laigest 



Fig 70 — il&yasco^f(2cs^rasAa(7t Stepb , spermatbeca 

m su, the smallest in s Piostates tubular, consisting of a 
number of thick adpressed coils which extend through several 
segments, duct relatively short, narrow, broadening shghtly 
lonards ectal end Spermathecm (test-% 70) one pan, ampulla 
a large irregular sac with much crenulated margins ; duct about 
as long as ampulla, of moderate thickness , a single diverticulum 
from ental end of duct, lobulated, halt as long as the duct, to the 
side of which it is adherent No penial setie. 

Jhstnbutwn Sakarwan, on the way to Mohableshwar, W India. 

7. iSenus NOTOSCOLBX J?7e<cfter. 

1000 Nbtoscolex (part ), Michaelsen, Tier x, p 187 
1907 Nbtosco/eTjMichnelsen, Fauna SW Austral i, p 162 
1916 ItotoBcoler, Michaelsen, Mjobeig’s Austral Exp p 58 

Setse eight per segment Spermathecal pores one, two, or 
three pairs, the last in 8/9 (in certain abnormal species in 7/8) 
One gizzard m v or vi Micronephndia present, sometimes with 
meganephndia also Prostates with branched canal ^stem. 

Dtstt-zhuizon (Chart H) Mainly in Ceylon , also in S Inia 
(Cochin, Travancore, Palm Hills, all close together), and in the 
E Himalayas (three species in the Abor Country, a var. in 
Darjiling Dist ). Outside India the genus occurs m Australia 
and New Zealand . 

In 1900 Michadlsen, did not regard the constitution of toe 
prostates as of prime importance in the diagnosis of this 
and in the Tieireich he lays more stress on the condition of the 
nephridm, which are said to be diffuse, while the prostates may be 
either tubular or racemose ^ has already been said, views as o 
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the impoitniico of the piostnlcs ha\e clianged, and this la udleeled 
in the diagnosis ot the genus given in 1907, of which the dbo\e is 
a slight iiiodificntion 

An acLonnt his been gnen of the lehition of Itoioirolet to 
Mcgascohihs, fioiii which it is descended, we ha\e now foconsidei 
its rel.ition lo Mcgascolex, its descendant The difieiencc is in 
the setu , in uilctfcacolex the luintiiicnie has gnen place to the 
2 )erK‘lia:tiiie oondilion 

Tins would ‘■eeiii at hist to affoid a good basia foi distinction 
But it IS found that heie also theie aie in tei mediate loiins, and 
eonseqnentli' the diiiding line is again bound to be inoie or less 
arbitrar} . 

There aie also s]iecml lelationsliqis between cettain species of 
2^6^osco^e\ and certain species ot Hfer/ascolex, Thus Micliaelsen points 
out (70) the gieat similaiity between I^otoseolex jxoni^ui/tantts and 
Megascoilex U avancoi e}isii, and the propriety (esce^it toi the setae) 
of ranging A* 2wn7midutmts and its \ ai leti' «n»n« (=A’" ifnmalai) 
as mere vaiieties of M ii avancoi ensis, which also has seieral 
varieties of its own — the whole iorimiig a large gioiip ot related 
forms Again in a later papei (83 a) Micliaelsen remarks on the 
arbitrary charactei of an}' division between the tw o genera, and 
adds another case of similarity between species of the one and 
specie* of the other genus found in the N Island of New Zealand. 
He believes that the genera must be united, but does not actually 
carry this out in practice Perhaps the most stiikihg instance of 
similarity between species of Megascoltx and Notoscolex is that 
which I have described (104) between M lio^ai and the Notoscolex 
group corapiising N onexli, steuaiti, and st? tains 

The senes ot connecting forms betw een Notoscolex and Mega- 
scolex, beginning from the puiely lumbiicine arrangement of the 
sets9, shows us farsc an increase in the uunibei of the setae at the 
hinder end of the body only, while the anterioi end still has the 
four couples (^MegascoJex wilUyi) , then the numbei of setae m the 
anterior segments also begins to increase, at first from four couples 
to SIX {Meqascolex zi/qocheetus)^ m other cases to eight couples, and 
so on , when the number has increased consideiablv the coupled 
arrangement begins to be lost, and we arrive at the oidinary 
penchaetine condition Por the purpose of classification the 
dividing line is placed at the first departure tiom tlie pure 
lumbricine condition , if a specimen shows an increase in the 
number of set® in any part of the body, it is a Megaxcolex (in the 
same way that a specimen showing any departuie from the purely 
tubular condition of the prostates is to be accounted a Notoscolex, 
not a JMegascohdes) It may, of course, be impossible to assign a 
worm to its right genus, if we have only the anterior end for 
examination, since in some cases, as already said, the multiplication 
of set® has taken place only in the posterior part of the body 

What force is there in the arguments for the fusion of the two 
genera 9 Is their fusion, as Micliaelsen says, unavoidable’ I do 
not think so 
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Geneia aie established foi om coin enience, to denote an 
assemblage of foi ins bound together b v a set of common characteis , 
if the range of the chaiacteis is too wide tlie genus ceases to be 
useful to a certam e\tent this is also the case if the niuiibei of 
included forms becomes too laige In the case of Birds, for 
example, quite inmate chaiacteiistics aie used for geneiic distinc- 
tions, so that in this Glass the amount of diffeience between the 
Orders is less than that betwe“n the genera, oi perhaps eien 
between species m some other groups In other words the 
amount of splitting w'hich is permissible d^ipends on the number 
of forms to be dealt with, groups which are too laige become 
unw'ieldjQ 

Now any definite duiding line can be used for purposes of 
classification And the abandonment of the lumbriciue arrange- 
ment of tlie settB IS such a definite diiiding line — there aie eitliei 
eight set® per segment througliout the body, or there are more 
in some pai fc of the body jMoreover, the distinction is a natural 
one- and corresponds to the path of ph}]etic evolution, the liim- 
bricine is the primitive arrangement and the penchatme the 
deined 

As to the objection that if we haie not the hinder part of a 
worm we may be unable to classify it — there is no law foicing us 
to classify or describe eieiy specimen that comes before--us 
Specimens which are in a bad condition, or imperfect, ha\e to be 
put on one side daily , if some essential part of the specimen is 
lacking, we can do nothing with it, and so we can do nothing with 
an ammal without hinder end if the hinder end happens to be an 
essential poition 

The only objection which could cause hesitation is that itnphed 
in Micliaelsen’s citation of closely allied individual species of 
Noioseolex and Megasoolex Certain species of these two genera, 
occuning in the same neigbbouihood, lesemble each other remark- 
ably it IS a fair supposition that the Megascolex form has eiohed 
from the NotoscfAtx in each case, t e , an increase lu the numbers 
of th'e setssshas taken place independently iii more than one 
locality — in ofher words the genus Megaseolex is polypbyletic 
Tins, it is 'held, cannot be permitted, and a way out of the 
difficulty is found in fusing the parent genus Notoscolex with the 
descendant MegascoUv 

I have argued the whole question of polypliyly at some length 
elsew'here (95) The conclusion at which I arrived is that 
certainly Megasedlex and possibly other genera of Megascolecinie 
are polypbyletic, but that this cannot be obviated by fusions of 
genera Thus not only is Megaaeolex descended from more than 
one species of Notoscolex^ but it is descended from Penowgx as well, 
and possibly from Spencenella too It would be iieees«ary there- 
fore to fuse not only Notoscolex aud Jdegaseolex, but JPertongx as 
well Nor would this be enough , the new genus JHegaseolex so 
amved at would still be dipbyletac, derived from JDtporochxta and 
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Megascoltdes We could not, m fact, get a monophjletic genus 
until we had united all the members of the Pe^ionyx line of 
descent with all those of the Notoscolea. line down as far as their 
common starting point in Plutellus 

I might poiiic out that exactly the same aiguinents w hich are 
used to justify the union of Notoscolex and Megascolea, may be used 
in favour of a fusion betw'een Megaseolidea and Notoscolex (cf m 194 
supra) I have already said that tlie only leason for k^ping 
these two genera distinct is one of -onvenieiice , but the reason 
IS sufficient 
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Key to the Indian species of Notoscolex 


Penial setre present 
Penial setie absent 
Calcifeious glands in xv-x\ii 
No calcifeious glands i 
Copulatoiy cushions median, 4-6 lu iiumbei, on 
17/18 and following segments ' 

Copulatory cushions one pan, on 11/12 
Spermatheem one pan , opening m 8/9 
Speiinathecie tno pans, opening in 7/8 and 8/9 
Calctferous glands in one oi more of segments 
xv-vi n 

Cnloiterous glands in vin, it, oi \ to xn 
tS-S pans) 

No calcifeious glands 

Vesiculm semiualcs one pan, vestigial, m mi 
V esiculic spminales two pans, in xi and xii 
Spermatliecai without diveiticuluni 
Speiuiatliecm with short club-shaped diveili- 
culuui 

Thiee pans c.dciferous glands 
Poui 01 hve pans calciferous glands 
Megmeplindia in postciior pait of body 
No iiiegnnepbiidia 
Ihree pans of spei matliecse 
Two pans spernintliecai 
Copulatoiy oignns on 12/13 and 20/21 
No such copulatoiy oigans 
Anteiioi pans of (testes) fuuuels and seminal 
vesicles i estigial 

Anterioi pans oi testes, funnels and seminal 
vesicles absent (metandric condition) 

Both pans of testes, funnels and seminal r esicles 
well del eloped (holandiic condition) 


2 

6 

3 

4 

N ciassicystis 
N jacivsont 
N tetnnticota 
N. gt avelyt 

C 

8 

10 

N ceylanensis 
7 

K titncomahensis 

N dectpiem 
N stenatti 
9 

N oueili 
K stiiatus 
N davibidlaensis 
11 

N kiaepehnt 
12 

N pomnudianus 
N scutanus 
N tenmalai 


A number of small gioups of allied species may he distinguished 
within the genus N U incomahensis and decipiens, both from 
Ceylon, foim such a group, K ponnmdiamis, sotiCai itis,and tenmalai 
(I'e , the whole ot the S Indian species) foim another Possibly 
iV gtavehji and tei miticola^ both horn Ceylon, constitutes third 
Tlie most striking group of lelated species, howevei , is that fiom 
the Aboi Country (a laiietj of one species also in Darjiling Dist ), 
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> jflT steicmti, stnalus, and oneih All tliese lia\e rhe organs o£ the 
antenoi pait o£ the body one segment fnither foiward than 
noinrnl (male pore on wii etc), they are ti»e only members of 
the genus winch have the calciferous glands in front of the ovarian 
segment , secondary annulntion is present in most of the pre- 
chtellar segments, and del is equal to about f ciicumference 
In addition, several characters are common to two out of three of 
the group 


1 Notoscolex ceylanensis (ilfzc7t ) 

1897 Ci i/piodt ilus cey/aflen4is,Michaelsen, Mt Mus Hamburg, xir, 
p 183, pi hg 3 

1900 cey/aMt'«SM, Micheelsen, Tier t, p 191 

Length 120 -280 mm , diameter 3^-6 mm Segments 159-230 
Coloui * Piustoimuin letractile, no distinct tongue In general 
tiianuular In anterior and middle parts of the body aa=§&c, 
ab less than cd, cd—^hc^ dd=t^ ctrcnmfeience, in hinder part of 
body ah — cd = ^aa~% to | be, dd less than ;J circumference 
First doisal pore at 10/11 Olitellum ring-shaped, swollen, well 
defined, xiu-\vn (=5) Male pores in line vvifh 6, on small 
papillte m the centre of sucker-ltke depressions with laised edges, 
which are often united by a median bridge Female pores pniied, 
within the lines a, in a depressed oval area Spermathecal pores 
on the hinder part of vui and ix, between b and e A copulatory 
cushion, rectangular or square, on xtx-x\i, reaching as far as & on 
each side, often divided by- a transverse ora longitudinal groove, 
bearing two pairs ot sucker-like pits, large and round, corre- 
sponding to grooves 19/20 and 20/21 Often in addition a 
midventral depiession on 16/17 or 17/18, or on xx 
Septa 6/7-11/12 much thickened, 5/6 and 12/13 slightly. 
Gi-szardinv, calcifeious glands m xv-xvii, three pairs, broadly 
kidney-sbaped Intestine begins in xix Last hearts in xin 
jNTephiidta form on each side of the nerve cord a thick tuft, 
attached to the body-wall in c, furthei out there are only 
scatteied vnllus-hke nephridta Funnels enclosed in unpaired 
testis sacs in x and xi. One pair vestigial seminal vesicles, lace- 
mose, in xii Prostates of the Pheretima type, compact, confined 
to xviii, duct fairly short and thin, bent, slightly wider towards 
its termination Spermathecal ampulla an elongated sac , duct long 
and iiariow, half as thick and somewhat longer than ampulla, 
fairly well demarcated from ampulla, two small club-shaped 
diveiticula, one of which is' vestigial or may be wanting, join the 
-duct above its middle Ifo penial setm 

RematJes The testis sacs are noteworthy, 

Distnhuivm Nuwara Eliya, Ceylon 
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2 Uotoscolex crassKystis (il/icZi ). 

1897 Cruptodt ilus o asstcustts, Michaelsen, Mt Mus Hamburg, 
XIV, p 194, pi figs 19,20 

1900 Notoscole v ct assici/itts, Michaelsen, Tiei x, p 193 

Length 221-425 mm , maximum diameter 9-11 mm Seg- 
ments 230-294 , V biannular, vi and subsequent segments 
tnannular, or with other secondary annulations in addition 
Colour? Prostoinium prolobous Dorsal pores from 11/12 
Sets small, not visible on the first and last few segments, all 
ventrally situated , aa = bah — ah =^^cd, cld = ^ circum- 

ference Olitellum swollen, iing-shaped, well defined , xiii-xvii 
(=5) Male poies on papillae in ab female pores paired, close 
to the middle line Spermatbecal poies in 7/8 and 8/9 in ah 
Copulatory cushions 4-6 in number, median, transversely elon- 
gated, laterally reaching to 5, on 17/18-20/21, 21/22 or 22/28 , 
each bears a transveise row of dark points, probably gland pores 

Septum 5/6 very thin, 6/7-9/10 strongly thickened, 10/11 and 
11/12 slightly thickened A very stioiig gizzard iii vi , calci- 
ferous glands three pairs, in xv-xvii, bulky, kidney-shaped, 
const! icted in seieral places Intestine begins in xix Last 
hearts in xii Testes and funnels fiee in xi, Inige Vesiculm 
seminales racemose, in xii Prostates of Pheretima-type, com- 
pact; duct almost straight, faiily short and thin Speimathecnl 
ampulla small, semi-globulai , duct short, lery thick, appearing 
bulged on one side, one or two shoit, thickly peai -shaped diverti- 
cula on duct Penial setse ca 2 mm long, maximum diameter 
40 /u, tapering gradually, bent in a simple cuive with truncated 
tip, proximal to which is a knife-like sharp ridge, distal end 
ornamented w'lth numerous oblique circlets of fine teeth which 
often fuse to form oblique ribs 

Bemarks Apparently metandiic 

BtsUvhutton JSTuwnra Eliya, Ceylon. 

a Notoscolex dambnllaensis (JlficA.) 

1897 Cl uptodnlus dambullaemis, Micbaelseo, Mt Mus Hamburg, 
XIV, p 181, pi bg 6 

1909 Notoscolev dambullaensis, Micbnelseij, Tier x, p 196 

Length 230 mm , maximum diameter 9 mm Segments 
ca 540 , ii-vii biannular, viii-xi triannular, vii-xvii qnadnanmilar 
Colour? Prostoroium? Sets small, invisible in the antenor 
segments, on raised ridges, the lateral widely, the ventral some- 
what more closel}^ paired , aa=4€ih = 2he=2cd, circum- 

feirence first dorsal pore at 12/13 Clitellum? Male pore 
unpaired, midventral, on a bioad oval cushion which takes up the 
length of segment xviii , on xvii and xix are also median eleva- 
tions, and so too on the following segments in diminishing degree, 
the whole forming a sole-like elevation sharply defined in front. 
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graduall 7 fading behind Two pans oE small papillee, on the 
anterior border of the cushion ot xix and the binder border of 
that of i.vii .Pemale pores? Spermathecal pores three pairs, 
near the middleNlme, in 6/7-8/9 ’ 

Septa 6/6 thin,'' 6/7-12/13 thickened G-izzard in v No cslci- 
ferous glands , swellings of oesophagus m xiv-xvii (9) Intestine 
'begins m xvin or xix Last hearts m xiii Micronephridial 
Testes and funnels free in zi. Small seminal vesicles in zii 
Spermathecal duct short, diverticulum broadly ovoid, without 
sl^k, sessile on the duct, containing numerous seminal chambeis. 
liTo penial setse 

Apparently metandnc The species was described 
£rom\a single specimen, somewhat immature , the prostates were 
not fully developed 

Distribution Flams Is of DambuUa and Trincomali, Ceylon 

4 Hotoscolez decipiens {MieJi ) 

1897 Ciuptodnlua deeipiena, Michaelsen, Mt Mus Hamburg, ziv, 
p 197, pi 6g 18. 

1899 Cryptodiilus decipient, Michaelsen, Zool Jahrb Syst xii, 

p 140 

1900 Notoscolex deotpiens, Michaelsen, Tiet x, p 191 

1910 Notoseokx deetptem, Michaelsen, Abh Ver Hamburg, tix, 
p. 62, pi fig 21. 

Length 75 mm , diameter 2-2| mm. Segments 134. Colour 
an equable grey Frostomuim and segment i letractile or vestigial, 
or fused with ii First dorsal pore in 11/12 Seta finely orna- 
mented at tip, widely placed, in general aas=de=sl4ab—licd, 
in clitellar region setae a get nearer the midventral line, so that 
oos= fl6= j bc=:cd Clitellum constricted, saddle-shaped, |ziii- 
xvii (=4J) Male pores between the Imes of a and h on trans- 
versely oval papillae which reach from a to near c Female pore 
unpaired Speimathecal pores midwav between a and the middle 
line, two pairs, small, in 7/8 and 8/9 A rectangulai rather 
elongated cushion often present ventrally on zix-xx, laterally 
reaching a little beyond b, a pair of roundish papillae usually on 
13/14, sometimes additional pairs on 14/15 or 14/15 and 15/16, 
rarely a pair on 12/13 All ^ese marks may be absent 
Septa 6/7-11/12 slightly thickened, the last very little (Jizzard 
in VI One pair calciferous glands, ^ongated, with narrow stalk, 
projecting from xvi into the segments in front and behind Last 
heart in xin Testes and funnels free, in x and zi Two pairs 
grape-hke seminal vesicles in xi and xii Prostates branched, with 
large lobed glandular portion, extending through several segments , 
duct lonjg, thin, slightly bent Spermathecal ampulla consisting 
of~0void ental and narrower cylindrical ectal portions, the duct 
being rather short and still thinner; diverticulmn^fiom junction of 
duct and ampulla, short, stoutly club shaped Ifo penial setas 
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Sematks The copulatory papillre and cusLions mar be entirely 
absent, their presence ana absence in the \aiioiis situations seem 
to be obaractenstic foi worms from vaiious places, but not so 
constaiitl} as to allow us to speak of local races On the rmm- 
beiing of the segii'ents, coinpaie remarks on N stetoarh 

Diitniution Colombo (garden of Museum), Peiadeniia, Panad- 
Imre, Kanive neai Tnncomali, Avissavela 30 miles N E of 
Colombo, — all in Ceylon 

5 Notoscolex gravelyi Stejih. 

191 (> Kotoscolex giavelyx, Stephenson, Rec Ind Mus vii, p 325, 
pi x\xi, hg 19 , pi ixMi, fig 20 

Length 20 mm , maximum diaraetei l|mm Segments 110 
Coloiu in life w lute , duty blown w hen preserv ed Prostoniium 
epilobous tongue broad, cut o£E behind Dorsal pore"* apparentlr 



Fig 72 — Notoscolex graiclytSleph penial 
seta, ( 1 , slighU} magnified, to show the 
general form , A, highly luapiified, the 
distal end only 

fiom 9/10 Setae widely paired, m anterior pait of liod\ ab= 
and dd = ^ ciicumteience , posteiiorli and cc/ 
are a little greater relatively to aa and 6c, at the hindei end hc=:ctl 
(t c , the lateral setie aie no longer paired), a6ss‘|crn, and dd is 
considerably less than circumference Chtellum mv-xm (=3) 
Male pores 111 line with 6, on slightly raised transiersely o\al areas 

P 
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which extend inwardb to a Jb'etunle pores appaiently paired, m a 
whitish groove which in length equals aa and is just m front ot 
the setal zone Spermathecal pores indistinguishable externalh, 
two pans, in 7/8 and 8/9, a little ventral to <?. A pair of small 
papilim on xvii, in front of the male poies (artefacts?) 

A number of septa — 8/9-13/J 4— slightly strengthened A 
large barrel-shaped gizzard in. vi No calciferous glands, hut the 
oesophagus is bulged lu xv and \vi Intestine begins in xix 
Last hearts m xiii In most segments fioin phaiynx to piostates 
a large nephridial tuft on each side, behind this mega- and micio- 
uephndi.i coexist, the foimer as pi eminent elongated loops, 
becoming smaller towaids the hinder end and finally indistin- 
guishable horn tho inicronephndia, which become inoie numerous 
and piomiuent tonards the hinder end Testes and funnels fiee 
in X and xi Seminal vesicles small, lacemose, in xi and \ii. 
Piostates small and confined to xvin, compact, slightly lobed 
on the suiiace, duct lelatively long, shining, bent or wavy, 
diiected tianaversely inwards Ovisacs in xiv Spermathecal 
ampulla elongated, nan owing to foim the duct without any shaip 
demarcation, duct half as long and half as wide as ampulla 
diveiticulum joins junction of ampulla and duct, and is an ovoid 
sac with stalk as long ns itself, sac and stalk being about one-third 
as long as the ampulla (tevt-fig 71) Penial setie (text-fig 72) 
0 9 nim long, 7 /u thick, the proximal half fauly stiaight, the distal 
poition undulating, tip pointed, no oruameutation, but the 
teiinmal portion shows small iiiegulaiities of outline 

DistiibutiOH Kandy, Ceylon. 


0 Notoscblex jaoksoni (JSedd ) 

1890 jO^odii/tivacAsoni, Beddnid, Qunit J Wic Sci xxxi, p 407 
pi wxiii, figs 12-14, p3 wxiiiA 
1S95 Deadf ilui ‘facksom, lieddnrd, Monog p 479 
1897 O yptodi ilia fackeont, illichaelseu, Mt Mus Hamburg, xw 

P 

1900 iTO/osco/fi^«cisoH», Micbnelsen, Tier x, p 196 

Length 330-360 ram and more, diameter 9-13 mm Segments 
530 and more Prostommm retractile, segment i traieised bi 
longitudinal gtooves secondary nnnulation m anterior segments 
Pirst dorsal pore in 13/14 Set© ornamented on distal portion 
w'lth a number of minute pointed processes, and tiuncated at the 
fiee end, no set© on fiist five segments, paired, all ventral, 
aa=bc=2ab=2cd, dd:=|toi ciroumterence Chtellum swollen, 
iing-sh,iped, | xni-xvn (= 4|) Male pores in a, on lon^- 
tudinal ridges which extend in ab from the setal zone of xvii to 
that of MX , the ridges appeal as a series of papill®, separated bi 
the interseginental fuiiows Female poies paired, not far rroni 
the middle line, in front ot tno setal zone of xiv Sperinatheca 
pores in 7/8 and 8/9, m ab One pair of copulatory cushions 
often fused midventrally, over 11/12 
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Septa 6 7-12/13 thickened Gi?zaicl in vi Tliiee pairs 
calcifeioiis glands m w-svn, oilobed, a deep tiansveise fissure 
separating the lobes Intestine begins in xs Last hearts in xii 
Male funnels in xi Seminal resitles m xii Pi estates faiih 
compact, not greatly transgressing the limits of xvin, duct fairlj- 
short, straight Speunathecal ampulla ovoid, finely iiiiged, duct 
shoit aud moderately stout, diverticulum small, nodule-like, 
containing about foui seminal chambers, opening into the iippei 
end of the duct or into ampulla Penial sets slightly curved, 
oinainented at the distal end with numerous transreise stiis 

Jiematls Appaiently metandiic Neithei Peddard nor 
Michaelsen in then descriptions give the relations ot the setal 
intervals, and Micliaelsen is obviously wrong in the latios he 
gives in the Tieireich, the only souice is Beddaid’s figure 
Beddard found two foims of penial sets, but Michaelsen obtmned 
only one, and consideis that the second lotm desciibed by Beddiord 
was different only thiough losing its sculptuie 

Diii^ ihution \Xuvvar.i Eliya and Tiincomah, Ceylon (peihaps 
elsewheie in Ceylon, as no further indication than “Ce\lon”js 
gnen bj’’ Beddaid) 

7 Notoscolex kiaepelmi ). 

1903 Jiinepfiim uepe/oit, Michnelsen, Mt Mus Ilambiiig, \\i 
p 1 28, te\t-hg 

Length oS mui , diameter 24-3 mm Segments 216 Coloiii 
Molet-biowQ Piostomium eptlobous i, tongue cut oft behind 
Jloisal poles from 9 10 Sets laiger at the euds ol the animal , 
m general uidely paired, dd thioiighout slightly less than 
’ circumfeience, behind clitellum a5= ^art=cd, and aa=l^bc, 
further foruaid the ventral pairs are closer and the lateral pairi> 
are widei, so that ab is less than cd Clitellum iing-sliaped, 
xiv~xvi (— d), dorsally getting on to xvii (=3|) Male pores just 
outside the line 6, laterally placed within depressions which are 
included witliin a commou spectacle-shaped uall which touches 
17 <'18 aud 18/19. Spermathecal pores two pans, m 7/8 aud 8 '9, 
111 b Copulatory oigaus midvential on 12/13 and 20/21, as 
spectacle-shaped glandular walls enclosing a pair of tiansverse 
glandular aieas with groove-like depressions, the depies&ions 
slightly more extensive than the interval ab, the posteiioi wall 
more extensive than the anteiioi, reaching to e, the anterior to 
midway betw'een 6 and c 

A few septa behind the gi/zard somewhat thickened A 
bsirel-sliaped gizzard apparently in v Ko calcifeions glands 
Eiie imcronephridia on each side per segment as a rule, in fairh 
regular longitudinal lines ; the ventral two, about half as large as 
the others, may be fused, thus giving four all about the same 
size T«o pairs seminal vesicles, m xi and xii, lobed, and the 
lobes again cut up into''^&inall globulai lobules, the whole lacemose 

r2 
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Prostates composed of laige loosely connected lobes , duel fairh 
muscul.ii, slightly curved m an Si nairow at its beginning, soiiu*- 
«liat widened eotally Spernintliecal .iiiipulln ovoid, the uent 
duct sepai.ited off by a slight con&tiniion, loiiget and soincuhat 
nario\\ei than the ampulla, dnetticuluin tubulai, longci than 
impulla and duet togetliei, sliglith swollen at eiittnl end, with 
.1 short, thin, and bent stalk attaching it to octal end of duct 
ISTo penial setro 

Disti ibiiUon Oential CcaIoii 

S Notoscolex oneih (;St<!^}/< } 

.l/ooarj>oo/»7<,v «««//!, btepbenton, Pec Iml Mus \ui, p 17”, 
pi \\ii, figs J, 2 

191G Met/mcol.des oneilh, Stephenson, Pec liid ilus \u, p ”14, 
pi. \ hg e 

Length 1S5 inni iiiaMiiiiim diaiuetei 0 mm Segment cn 244 
Colour a light oli\e-gteen Piostomium proepilobous >Secondnt\ 
annulation on most of the piechtelloi segments Doisal poies 
fioni 10 11 ISo set® certainh \isible on ii, \er 3 small and 
diflicuit to see on all the most antenoi segments, lathei widely 
paiied, (7flr=2aJ anteiioih, behind the ohtellum 

turthei hick, be shghtlv oi obiionslv giealei than ccK and 
=sl^«/<. (hi appioximateL j ciiciimfeiente , isetre piesent on 



Uig 73 — jKb/O'co/fi oaei/y (Slcpli ) , gemlsl nie.i t clitollum 
f, tisnsrciso depies'sjoii , d , iimie iipeituio 

chtelluin, but absent sentrallj on xiiiand mih Chtelliini \in- 
^x\i (= 3g) Male poies on sin, between a and b, with 
tumid lips, and connected by a t^ans^else giooie which continues 
ontvraids be^'ond the poies and then turns backwaids ns f.ii as the 
middle of XMii, a second pan ot longitudinal grooies infernal to 
these in the longitudinal pait of their oomse, tr.msieise giooies 
in the space between these latter, and a transieise depiossioii ni 
front of the male poies (text-fig 73) FemnJe poies in the seta 
/one of sill, near the middle line fcfpeimathecal poies two puis 
in rt, in fi 7 and 7/8 
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Septa 6/7-10/11 thickened, the next tw o slightly so A laige 
firm cylmdncal giz/aid in vi Calcifeious glands tom pairs, in 
ix-sii Intestine begins in xiv Last heart in xii Micio- 
ncphridia exist alone in the antenoi part of the body, a laige mass 
on the anterior face ot 5/6, and a tuft on and behind a soft white 
pad which lies internal to the prostatic apeiture being specially 
notable, in the Innder pait of the body, along with inicro- 
nephndia, are iiiegnnephridia, of consulernble size, each composed 
of a number of loops, lying on the intestine, to which they are 



b 


Fig 74 — yotu'x oh i OrtcUi (Stcpli ) , speiinatheca , «, in eitii , 
h, iiinin pot tion tui iied back 

attached iii the neighbouiliood of the doisal lessel Funnels free 
in X, and sonieu hat doubtfully piesent in ix Seminal vesicles iiu 
X, attached to tlie posteiioi face of 9 10, flattened and lobed, and 
in xi, attached to the posteiior face of 10/11 Pio'itates much 
lobulated, e\tending thiough seieial segments, duct bent once oi 
twice m its coiiise, naiiowei towaids its ectal end Oiaries and 
funnels in mi Speinmthecai (text-hg 74) not distinguishable 
into aiiipulla and duct, tubulai, each bent on ifselt se\ernl times, 
its mnei end latliei dilated, situated neai tlie middle hue, a small 
subglobulai dneiticulum ittached close to the ectal end FTo 
penial setie 

liemaiks Theie is an abnormal shifting toiwaids ot the oigans 
III the anteiioi pait of the body b\ one segment, tins occais in 
the variety also 

The seminal lesicles in x seem to point to a pan of testes m it , 
the testes, howeiei, could not be identihed in the specimen. 
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1 have recently made a special re-e-camination o£ the single 
specimen, with regard to this latter point and to the Numbering o£ 
the segments. 

Dtsinbuiton Janakmuhb, Abor Country, E Himalayas 


a \ar monorchia Steph. 

1016, Megaseoltdet onedh, var monotehts, Stephenson Bee Znd 
Mus xn, p S13 

Length 115 mm ; maximum diameter 5 mm Segments 188 
Colour pale buff Frostomium prolobous Dorsal pores tiom 9/10 
Set® very small , behind the clitellum o<i=3-4 aft, 6cs=:3 ah, 
cdss2ab, in front of clitellum aa smaller, ^2 ah or more, be 
greatei than aa, equal to or less than 3 ah, od as before Chtel- 
lum 9 Ventral surface of xvn thickened , secondary furrows m 
front of and behind the apeitures, somewhat as in the typual 
form , the anterior two-thirds of xviii also thickened 

Calciferous glands in vm-xii, kidney-shaped Testes and 
funnels free lu ix Seminal vesicles in x, xi, and xii, on the 
anterior wall of each segment, those of x of moderate sue, the 
otfaeis small (of xu wanting on one side) Prostate small, tongue- 
like (perhaps not fully developed) , duct consideiably coiled, soft, 
not musculai Sperroathec® are small ovoid sacs, duct scnrcelv 
sepaiately distinguishable , cylindrical diverticulum from base of 
ampulla, halt to two-thii ds as long as'ampulla. For the rest, as 
the type form. , 

Itemaiks The presence of seminal vesicles in xi (and xu on one 
side) would seem to imply testes in x, m which case there would 
scarcely be sufficient reason for keeping this form os a distinct 
rarietj It is possible that li the single specimen had been more 
fully mature the second pair of testes and funnels would have 
JjieeH identifiable 

JDtsti ibiiiton Darjiling to Soom, 7000-6000 ft , E Hima- 
layas 


9 Hotoscolex ponmudianus Mtcit 

1013 NotoscoJex ponmvdtanvs, ^ nr typicvs, Jlichadseti 5tt Mus 
Hamburg, xxx, p 79, text-ftg 1 

Length ca 170 rain , diameter lf-2| mm Segments, ca 280 
Body veij slendei Piostomium* Set® enlaiged in the mos 
anterior segments and also at the hinder end, widelj paire , 
ahss:laa=cd , hc=:aa anteiiorly, but behind is little moie 
than ’the distance between the set® of a pair, the n^e r 
the Inn del pai t of the body is qui^jiregular, and the , 

ed vanes, being less or more thanjic and dd, da ^ 

= ta ^ ciicimifeience, butJifilund^Tnny be much less 



iroioscoXiBX. 


215 


ring-shaped, ^xin-^zvii (—4), indented behind Male pores 
probably about in the line a, on the sides of a midventral longitu- 
dinal groove Female pore single on the anterior part of sir 
■Spermathecal pores two pans, ]ust lateral to a, in 7/8 and 8/9 
Septa 6/7-18/14 thickened, 8/9-10/11 especially, decreasingly 
so in front and behind these A lai ge gizzard in vi iNTo calci- 
ferous glands, but oesophagus veij' vascular, and with lamellar 
struotuie of its walls in viu-mv' Last heart in xiii Microne- 
phridial Funnels fiee in x and xi, those in x vestigial Seminal 
vesicles in xi and in, the latter normally developed, racemose, the 
anteiior pan apparently vestigial. Prostates lobulated, extending 
through \vii-\xi, cut up by the septa, duct short, passing wnth 
an S-shaped cuive tiansveisely inwards, thicker and slightly shiny 
in its ectal pai t Strong muscle strands pass between the inner 
aspect of the longitudinal depression in this region and the 
ventrolateral pait of the parietes Spermathecal ampulla peai- 
shaped, bent at its octal end, the wall show mg low folds internally 
m its middle thud, duct thin and short, not sharply marked off, 
nariowing to its termination , diveiticulum slenderl} pear-shaped, 
about one third as long as ampulla, joining junction of ampulla 
and duct Ifo penial setae 
Dish {button Poumudi, 'Travancore, S India 

10 Notoscolex scutarius jlAcTi 

1907 Noto^colex scutanwt, Michaelsen, Mt Mits.JEIambuig, xxiv, 
p 163, text-fig ti 

1909 Notoscoiex tcuiatius, Michaelsen, Mem. lud Mus i, p 164, 
pi xiii, figs 4, 6 

1916 liototcolei scutaitus, Michaelsen Mjoberg’s Austral Exp. 
p 51 

Length 68-90 iiiui , maximum diameter l;5-2 mm , middle 
and hinder parts of body scarcely 1 mm thick Segments 120— 
140 Colour yellowish grey Prostomium proepilobous First 
dorsal pore in 13/14 (or further forwards ?) Set® rather small, 
widely paiied , in front aa ah he <^=12 8 10 9, behind 
=5 3 4 3, in front ddt=i^ circamference, but is less behind 
Olitellum distinct only'Un.^v-xvi, mdistinctlv extending on /to 
more oi less of xiii (and * on to anterior part of xvu) iMale 
pores in the situation of h of xvm, on a trapeze-shaped midventral 
.irea with rounded angles, broader in front, its margin raised, its 
centie sunk or flat, taking up the whole of xviii in length and 
lateralJj' extending some distance beyond h (text-bg 75) Female 
])oies on a median darkei aiea which extends between set® a. 
Spermathecal pores two paiis,''m b, in 7/8 and 8/9 , the ventral 
walls of vii-iv may be swollen and glandular. 

Septa 6/7-11/12 somewhat thickened, 12/13 very slightly so 
A relatively laige gizzaid in v 17o calciteious glands Last 
hearts in xin The micronephndia aggregated into tufts on the 
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lateral body>\va]l in the anterior half of each segment, in the 
clitellar region the tufts are more expanded, and spread over 
nearly the whole ventral and lateral body-wall One pair of testes 
and funnels in xi One pair seminal vesicles in xii, broad, grape- 
like Prostates with loosely lobed glandular pait, band-Iike, 
extending through about six segments , duct about half as long as 
glandulai part, fairly thin, describing one large loop and one or 


Fig 75 — yoto’ieolex scutarius Miob , 
region of male apertures 


Fjg 76 — yatoKolexseui(aaK>Ti!SMiii , 
Bpermathcca made transbarent 
b; nt-etic aoid X 15 i 




two smallei ones Spei mathecal ampulla pear-shaped , duct some- 
what shortei, thin, not sliaiply marked off trom miipulla; diverti- 
culum club-shaped, slendei, about ns long ns ampulla and duct 
together, with simple cbambei, attached to ectal end ot dutt 
(text-fig 76) Jfo penial set® 

Semarls Metaiidric, and thus showing a possible i elation to 
iV ponmiidtanus, in which tbe anteiior pans of testes and funneK 
are vestigial, Michaelsen also compares the male field The 
nepbndml condition is somewhat lennniscent of ^yoo^homdKt 
sarasmm um 

Disti ibttiton Yilpatfci, Palm Hills, S India 


11 Hotoscolex stewaiti 

1914 jyvtoscokx steioaiti, Stephenson, Pec Ind Mus a in, p 382, 
pi XXVI, hgs 6-8 

Length 85 mm , maximum diameter 3;| inm Begnieuts 210 , 
prechlellai segments, except the first few, tnanuulate Colour 
pale olive gieen, fiist ten segments colourless Pi ostonnuin small, 
prolobous Fust dorsal poie in 9/10 or 10/11 Setffi^behind the 
clitellum on small white transveise iidges, ab=^aa (moie 
postenoilyss^ aa)=:^ 6c=cd behind the clitellum, in front ot 
diitelluni the same, except that dd v'eiy slightly^lesa 

than j circumference Cliiellum img-shaped, xm-x\ (= 3), 
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Genital field (text-fig 77) thickened, marked by short tiansverse 
fissures, and. by two longithdiiml grooves, bent outwards at thenr 
ends, extending From xvi to xviii, with small tag-like piocesses in 
the bends, tlie grooves being united in^front and behind by 
transverse shallow depressions without definite maigins Male 
pores in the longitudinal gi ooves, at the middle of their length 
f'emnle pores paired, ]ust in front of and internal to setm a of xiii 
Speimathecal pores small, slit-like, in 6/7 and 7/8, approximately’^ 
in a 

Septa 6/7-8/9 considerably thickened, the three following onl\ 
slightly A bairel-shaped gizzard in Front of 6/7, inoderatelv 
stout CalciferouB glands in x, xi, and xii Intestine begins in 
XIV Micronephiidial, tufted nephridia at sides of gizzard Last 
heait in xii Testes and funnels free in ix n>id x Two pans 




Fig 77 — yotoirolex '^fexoartt Stepli , Fig 78 — yoto^olea bleuiax it Stepb , 
geniUl niea, nodiilai pro- spei nmthecn 

jection, t tiaiisveiseclepieEcions 
cf , iiiaie aperture 

seiiiiiial lesicles iii x and xi, flattened aiiteioposteiioily', with 
slightly lobulated edges, aiching up from below so as ueaily to 
meet above the gut Prostates large, cut into two lobes by septum 
1 7/18, en.h lobe a compact mass somewhat indented into secondary 
lobes, duct shoit, with a single U-sbaped bend Ovanes m xii 
Speiinatliecm (text-fig 78) in the middle of laige nepliiidial tufts, 
ampulla a pear-shaped sac, narrowing to be attached to the 
bodv-wall with haidly .my duct, diveiticuluiii club-shaped, about 
equal in length to the ampulla, arising in the substance of the 
body-wall 

This species, like ilT stnatus, N oneih and its variety 
has the organs ol the anteiJOr part of the body one segment 
farthei foiwaids than noimal I have lecently re-examined the 
tvpe-specimens, .md find that the setae begin on segment ii , the 
condition is thus not quite the same as in N decyneiis, whe'e the 
sefie begin on segment i, and the oiigiunl fiist segment is thus 
either letiachle, or vestigial, or has fused with the oiiginal second 
segment (Michaelsen, in his description of N deciptens, adopts the 
theoretical, not tlie .ictual, numbering of the segments) 

Ihsti ihiitioxi Sotung, .A bor Country, E Himalavas 
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12. Notoscolex stnatna Stejoh. 

1914 Notoscolex atnalus, Stephensoo, Reo Ind. Mus Tin, p. 880, 

pi XXT1,%8 8-6 

Length 210 in m , maximam ^ameter 5-6 tnm Segments 297 , 
IV and V biannulate, the rest tnannulate Colour p^e jellouish 
or grey, esce|>t clitellum which is light brown Frostomiam 
small, prolobons First dorsal pore in 9/10. Setee relatively 
small, .all ventral , behind chtellum a&=:|-|aa=|-j&r, he is 
slightly gt eater than cd^ in front of clitellum the ratios are 
vanable, ri& slightly greater than |aa, hessedss\^ah ^ thus the 
pairing of the laterm setse is wide behind and absent in front 
of the chtellum , circumference Clitellum xiii-xv 

(=3). Genital area (text-hg. 79) extends from the setse of xvi to 
those of XV111, IS rectangular, lateially reaching c on each side, 
depressed in the centre, brown in coloui , within the aiea a pair 



Fig 79 — Hotoicolex strtaitta Steph Fig efnaftii S'tepb. 

genital area the sbatling ahonrs Bpermntliecn 

the extent ot the brown color- 
ation , M , eraall nodular eleva- 
tions at tlie bend of the grooves 

of longitudinal giooves which bend outwards at their ends, in 
the angles ot the bends are tour papillse, nodulni and uart-hke 
Male pores in the giooves, on xvii in the line of a Female pores 
paired, in front of setae a of xiu (?) Spermnthecal poies minute, 
in 6/7 and 7/8, internal to a 

Septa 6/7-10/11 much thicKenecI A laige ban el-shaped 
gizzard in vi Calciferous glands in ix-xii Intestine begins in 
XIV La«it heart in xii Mici onephridiil Testes and funnels 
free in ix and x Seminal vesicles in x xi, and xii, lobulated and 
flattened anteioposteiiorly Px estates small, lobed, the duct 
forming a U-shaped loop, the bend being inf einal Oiariesand 
funnels m xii Spei niatliecse (text-fig 80) situated by the side of 
the nerve coid, ainpalla a small simple sac, ovoid, the duct not 
sharplv marked off, opening near the middle line, diverticulum 
arises w itliin the body-wall, tubular, slightlj dilated at its free 
end, and ns long as oi slightly longei than the ampulla JNo 
penial seta? 

liemarl^ Here also a lecent examination showed se^ai on 
segment ii but not on i , compare remarks on the la^ 

Dwtiihution RotiingandEenging AboiCountn,® Hiipalaia 
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18 Notoscolez tenmalai {Mtch ). 

1910 Meffascobdes tenmalai, Micbaelsen, Abh I'ei Hamburg, xiv, 
p 65, pi fip 3 

1913 Ifotoscohx ponmitdtamts rar nanus, Michaelsen, Mt Mtis 
Hambuig, xxx, p 88, tevt-fig 2 

1916 Notoscolex tenmalai, Micbaelsen, Mjoberg’s Austial Exp 

p 60 

Length ca 95 niin , diameter 1-1^ min Segments ca 140 
Unpigmented, white Prostoinium pioepilobous, almost seini- 
circulni behind Setse fairly small, separated , aa ah he erl 
dd=S 2 2 2 7 in the anterior part of the body, but drf becomes 
4 tow aids the hinder end, the other ratios remaining the same, 
dd is thus icithei less than ^ circumference in front, but scarcely 
^behind, the setm ^ aie iiregnlnily placed at the hindei end 
Ohtelhim ring-shaped, xi\-zm (=4) Male pores scarcely per- 
ceptible, between the lines a and h, each on and near the posteio- 
lateral bolder of a laige cushion, the cushions hate steep margins 
and aflat surface, aie oral with straight and parallel median sides, 
only slightly sejiaiated in the middle line, laterally reaching to b, 
anteiioily pushing forwards the bolder of the segment (svm), and 
behind not reaching 18/19 Speimathecal pores two pans, in 7/8 
and 8/9, m b 

Septa 6/7-12/13 stiengthened, especially the middle ones of 
the senes A large gi/zaid in vi , the cesophagiis segmentally 
swollen in \ii-\v, reiy vasculai, villous iiiteinally Intestine 
begins in II Micronephiidial (no uephiidia seen) Testes and 
funnels flee m v and xi Seiniual vesicles two pairs, compact, 
grape-hhe, in \i and xii Pi estates extend Ihiougli 4 or 5 
segments, constricted at the septa, in each segment seveial 
lateral canals entei the main central canal, w Inch is continuous 
through the length of the gland , the lateral canals aie themselves 
blanched, ducts Fan]} long, thin, stiougly cm led Speimathecal 
ampulla peai 'Shaped, duct shoit and thin , diveiticulum given off 
from the ]unctiou of the two, shoitei than the ampulla, consisting 
of a sausage-shaped seminal chamber and a thin, curved stalk , a 
speiinatophoie usually in the ectal end of the ampulla, duct and 
lowei pnit of ampulla surrounded by inimeious slender gUndulai 
lobes, each composed of a numbei of peai -shaped cells ^o penial 
setae 

DisU ibuhon Tenmalai and Bonaccoid, Travnneore, S. India 
a \ai karakulamensis 

I'HO Mttiuscohdes tenmahn vai Stephenson, Rec 

Iiid Hus xii, p 311, pi xxx, figs 6, 7 

Length moie than 70inm , diameter I-I2 mm Segments more 
than 93 Colour giei Piostomium ^ Doi sal poies from 4/5 (^) 
In fiont ot clitellum wa =2 oh (=2406 neai anteiioi end), 6c= 
2 ah, cd = \^ah 01 less, dd=Qa ^ circuinfeieiice Clitellum 
venhallv xii-* xui (=34), dorsalis xiv-xvi (=3) Male poies on 
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a pan of o\al elevations, longitudinal 1} jilaced with anteiioi ends 
slightly converging, the posteiioi endsiiniiowei than flic aiiteiioi , 
the elevations extend n little be>oiul the Imnt of wm in front 
and fall shghtlv slioit of the limit behind then aufoiini ends aie 



Fig SI — JVij/OHo/ti /eiinuilat Muh vai latahidatiicnst'^ , mile geuit d aica 


Within the line of a, the male poies themselves maj be on the 
innei boidei of the ciisliions, in line with a (text-hg 81) Feinale 
poie or poies m a circuki whitish patch, smallei tlian tlie inteival 
aa, 3 U 8 t behind groove 13/14 Sperinnthecal pmes in 7'8 and 8/9, 
in h 

Septa 7/8-10/11 moderately thickened, 6/7 and seveial behind 
10/11 somew'bar thitkened Gw/aid of modeinte si/e and lathei 
solt, ni V , no calcifeious glands Intestine begin*- in xvii ha'-t 
lieait m xiii Tufted nephndia in each segment in front oi the 
clitelluin , behind clitellnm niicionephiidiafcw and lelntively laige, 
on bodj-wall Testes and funnels fieeinx and m iSciinnal vesicles 
two pans, in xi and mi, tho‘-e m m veiy small Pi osfares long, lint, 



Ftg 8J — /<K Midi ini 'S si’®“”"’hecn 


ird stiap-hke, with slightly lobed mnigins, 
much constiicted at the septa, imcioscopically 1 1 

off side branches, duct forms a loop with blind duech I 
Laids and backwards Speiniathecal ampulla 
narrowing to form the duct, winch is not maiked off , diverticiuim 
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fioiii llie luicldle ot the duct, itdiiou, club-shaped, equal to 4 the 
length ot iiiipulla and duct togethei , no speiinntopboies and 
no glandnlai appendages (Le\t-fig 82) No penial seta? 

lieuiitilc'^ Tlie distinctions tioin the t^pe-folm me the se^al 
inteixal', llie position ot the gi//aid, ind the absence ot glandulai 
lobes lonnd the spei iiiatheca: 

JJisi! ihiUiou KaraKulain, Cochin State, S India 

14 Notoscolex teimiticola Muh 

]')I0 .Ao/o 4 ,co/<‘i 'Miclinelt>eii, Vbii Vci Ilambiiig, \i\, 

p bi, levt-fig V 

Length I's niin , diainetei 1-1 j mm begiiieiits 1 1 14u 

jSoii-pigiiieiited, dirt\ white Piostomium pioepilobous , tongue 
louiuled, leaching back lialfwax tliioiigh segment i Setae finl\ 
width paiied, the lafeial wide! than the lential au ab he cd= 
12 b y 7, dd less than 4 ciicuiiiteience , leiitial setie ot the 
anteiioi end soiiiewliat enlaiged Clitellum \i\-\\n (=4), less 
maiked lentially, indeed inteiiupted anteiioilv, niig-shaped 
behind Male poies ]ust lateral to the line ot f>, on the iront ot 
papillae, each of which cuives lound the outei **nd of a transierse 
depiession situated in liont ot the male poie (these depiessioiis 
aie not to be confused with the male poies) Female poies 
median to a, on aiiterioi pait ot xiv One pair spermathecal 
poles, eye-liKe, iii 8/9, between b and c, but neatei the lattei 
Oopulatop papillae one pan, small, tiansieisely oial, situated 
< 11116110111 ’ ()>i M\, bearing the set® «, also a single indistinct 
papilla niidieiitially on the aiiteiioi pait ot xiin 

Septa 8 ‘)-lO 11 leHtnel} stiong, tho<!e in fiont and behind 
success! \ eh thiiinei A laige gizzaid in vi No calcifeious 
glands , the innei suifacc of the oesophagus folded stionglv, with 
appaieiith iillous piojections in paits Last lieait in \iii 
Micioiie])liiidial Testes and tunnels tiee in \ and m Seminal 
lesicles small, lobed, in m and xii Fi estates compact U lacemose, 
plate-like , duct faiily thick and miisciilai, slightly bent, about as 
long as tlie diametei of the gland Spei inathecal ampulla oioid, 
duct iiiusculai, hall as long and bait as thick ns tlie ampulla 
diieiticuliiin small, club shaped, a little longei than the duct 
joining tlie lowei end ot the ampulla Penial setceca 1 iniii long 
20/t lliick pioMinallv, becoming tliinnei only len giadiialh, 
cuimhI, the cniie becoming nioie iiiniKcd distalwaids, the 
tip being stuingh bent into a liook and faiih slinrplj pointed, 
the distal touitli oniainonted with transveise lows oi ineg'ilai 
ciiclcts ot closelj -set fine spines 

Jitwuil', The woims were found in the nest of Tenuet 
oh^ciii tccp'i , tliei exude a milk} fluid Tho species is peciihni in 
Imiiig oiih one pan ol speiiuatlieCiC, thus being ipniiniscent ot 
some Ce\loiieso Mtt/a^colcx 

tbutioti Peradeiina Ce}lon 
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15 Notoscolex tnncomaliensis {MtiJi ) 

1897 Michn>lsen,Mt Mub Hamburg, 

MV, p 188 

1900 iVoiffsco/e i i«cowirt/icM5/5, ilicliaelsen, Tiei x, ij 190 

Length 135 in in , diametei 2-3 mm Segments ca 210 
Coloui 9 Piostomium and first segment letiactile oi ^estlgml 
Set® set widely apait , aa=2ab,ab cd—o 7, be is gieatei than 
<ta , dd veiy little greatei than ciicumference Piist doi&al 
poie at 12/13 Clitellum swollen, iing-sliaped, more feebl}' de- 
1 eloped ventially, xm-wii (=5) Male pores m «&, immediately 
in hont of the hindei copulatoii cushions Female poie un- 
paiied (’) Spermathecal poies in a in 7/8 and S/9 A pan of 
copulatorv cushions, ciiuulai, joined ncioss the middle line by a 
lower bridge, leaching c lateially and extending ft oin the setnl 
/one ot Mill to 19 20 , a siuiitai smallei cushion on \vii 

Sejita 6/7-12 13 thickened (6/7 and 12 13 only slightly) 
Gizzaidin \ oi vi , calcifetous glands tliiee pans, kidney-shaped, 
in •vv-xvii Intestine begins m xii.. Last heaits appaientlj^ in 
Ml Mieionephiidi .1 on each side aggiegated into broad tufts 
between b and <i, on snpeificial exammntion leseinbling a mega- 
nepbiidiuni on each side Male funnels in x and xi Itacemose 
seminal vesicles in xi and \ii Prostates of the Piieretima-type, 
tiiily oonipact, bulging apait the septa of xviii , ductierj fine, 
shoi L, straight Spei raathecal ampnlla ovoid , duct one and a half 
times as long as ampulla, at iiist ttiin, but widening tow aids ectal 
end, stiongly bent backwaids, no diveiticuhim No penial setre 

liemaiks Desciibed fioin a single specimen, not well-pieseiied 
The nephiidial condition is somew hat reminiscent of Woodtvai dia 
sai astno) urn 

Disti ibuUon Plains N. of Damballa and Tiincomah, Cejloii 


8 Genus IIEG-ASCOLEX Templctoii 

1895 3IeffasLoUif Beddaid, Monog p 370 
1900 Meffai,cole.%f Miclinelsen, liei x, p 212 
1907 3/c^aico/ei, Micbaelsen, Fauna S W Austin] p 163 
1909 Mei/aicale% + Micliaelsen, Mem Ind Mus i,p 178 

1916 A/pj/a5co/ci, Michaelsen, Jljoberg’s AusUal Exp p 67 

Set®, at least in the middle and hinder paits of the body, 
niiiuerous (moie than eight) m each segment Spermathecal 
poies usually one to fiie pans, between segments i\ and ix (the 
exceptions are constituted b\ the few cases where the poies nie 
fused ill the middle line, oi where they aie mimeious on each 
side m each segment) One gizzaid in i, ii, ot in Mici one- 
phi idial Piostates with blanched system of ducts 

JDisii ibiiiton (Chait III) Mainly Cej Ion and the extieiiie south 
of the Indian IVninsiila — Coebm and Tiavancoie in paiticulai , 
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oE these localities Ceylon has the greatei ntiinbei of species, and 
IS the home of the genus excellence Outside these legions 
the genus is haidiv found in the Indian legion , one species has 
travelled up the Malabar coast towards Bombay {M konhanensis), 
one, a “ Lampito” is found at Baroda, another in the E Hima- 
layas, and the common Lanipito” maujitii, one of the gieat 
uandeiers, is found all over India 

Outside India the genus is found in Australia, lucluding 
Tasmania , in the N Island oE New Zealand, and Noi folk 
Island, “irtmjuito” niaimtn is peiegiine all over the coasts and 
islands of the Indian Ocean, o\er S W Asia and the Malay 
Archipelago 

The eailier histoiy of the genus will be found fully set foitli in 
Beddaid’s Monograph Of latei changes, two may be noted here 
^lichaelsen separated Kinberg’s genus Lampito again in 1909, in 
consequence of finding two other -worms which agreed with 
Tj mam itti in the possession of a jieculiar form of iiephridial 
apparatus (iiucionephridia throughout the body, and megane- 
pliridin in addition in all the postchtellai segments) , to these 
till ee species I later added two otlieis Michaelseii again fused 
tiie genera in 1916, since he had come to believe that the 
coexistence of mega- and micronephridia )iad no special 
importance, — the peculiarity has arisen at various times, and 
Is found m a number of genera of Megascolecinre {Megasoolides, 
Notoscolex, ^eqastolei:, Pltonogastei ) Wjtli this I agree, there 
are man} varieties of nephridial airangements in the genus 
Megascolex, and I see no reason foi the sepaiation of the worms 
possessing one particular form of nepluidial apparatus ns a 
separate genus, indeed, AT escheticln vdi has the 

" Lsmpito ’’-arrangement, while the type-form of the species has 
not Nor is there anything in the distiibutioii of the “ Lampito” 
forms to suggest a coinnion origin 

The second change in the content of the genus Megaecolex is 
the proposed fusion with it of the genus Xotosrolex This was 
hinted at by Michnelsen in 1913 (70) , again, in 1916 (83 a), he 
states that “a fusion of the two large genera Notosccilex and 
Megascolev appears to me nnavoidible ” lie does not, liow ever, 
carry it out in the nomenclatuie used in the body of the paper, 
though in the “ List of species discussed ” at the end of the 
paper Jfbtoscolea, and Megascolea. (s s ) appear as subgenera of 
MegascdUx 'With this extension, however, 1 do not agree 

(cf Introduction to genus JH^otoscolex) , the genus as here com- 
prehended therefore includes La^npifo but excludes Notoscolex 
The ongin of the genus is, according to Michaelsen’s earlier 
view, to be sought in Notoscolex iii 1907, however (123), he 
thought it more likely that it was derived from Pertong<Aella (t e , 
the less specialired forms of Ferionyx'), and was still doubtful, or 
inrhned to suspect a double origin, in 1909 (54) But the 
difficulty of separating Megascolex and Notoscolex has led him, as 
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we have seen, actually to merge the two genera, and to legaitl 
them as successi\e steps lu the evolution of the mam line ot the 
Megascoleciiia? 

I have myeelf aigued (95) that, while the inajoiity of species ot 
Megascolev aie descended fioin Motoscolex (though at different 
times and places), a numbei ha\e then oiigm in species of 
Penonyx, and still otheis piobably in Sjtmmiella Poi the 
details ot the argument, and toi the question ot polyphyly in 
genet al, leteieiice must be made to the original papei 

On the othei side, IdegasLolex has given use to Plmetima 
Indeed, the sepniation of these two genera is scaicely defined 
with absolute clearness, the only thoroughgoing distinction 
appeals to be the position ot the giz/ard, — in vii or in fiont m 
MegascoUx, m viu oi behind in Plwtettma Other points help to 
eharacterize the genera, though they are not constant characteis 
ot eithei , thus Megaseolex otten has penial sette, and very rareh 
has testis sacs or intestinal caeca, while Phetettma has the contraiy 
characteis 

As to the position of the gizzatd, it is in segment vii m several 
Indian species of Megaseolex. , in one (bifoveaius) it is actually in 
the hiudei part of vii, bulging back the septum It is easy to see 
how the tiaiibfei ot the gizzard to segment viii might take place, 
all studeutb of this family must have noticed how sometimes the 
septum behind the gizzard adheies to the organ, especially when 
the sept urn is thin , and it has then to be peeled oft the gizzard in 
ordei to demonstrate the ti ue lelations Sometimes it is impossible 
Ito peel it oft completely, — the beptuiu is attaclied louud the middle 
of the gizziid , a slight tuithex degree ot adherence ot the cone- 
shaped septum to the surtace of the gizzard will no« cause the 
transfei of that organ to the segment behind The slutting of 
the giz/.iid backwards is thus a giadual, not a sudden, change 


Kry to i/ie Indian spei ie<( of Megasi ole\ 


1 t^peiiiintlit I nl poles one pan in 7/8 

, „ one p.m in ^/*) 

„ „ tw o pans in 0/7 and 7/^* 

, „ tw opnirsin 7/8 nnd 8/o 

,, three imu- in 6/7, 7/8, 

and 8/9 

Speimathecal poles, median, unpaired in 7/8 
nnd 8/9 

Spemiatlipcnl pores, seieial or numeiotis 
on each side in 7/8 nnd 8/9 

2 Spermn theca with fiee diieiticulum 
Speimatheca without liee diverticulum, 

with numeiotis seminal chnmbeis in wall 
of duct 

3 Funnels nnd teste<^ fiee 

Knnnels nnd' testes enclosed m testis sacs 

4 Highest number of set® pel segment i,ot 

more than 60 » 

Highest numbei of set® moie than 100 


8 

44 

21 


,{ 

M Icuiuexjclm 

M jwfythecu 
M wi asxnm urn 


M mvUispxmts 

4 
t> 

5 

M unjxeuttiix 
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6, Seminal ’vesicles m ix and xii , no 'web be- 
tween terminal piongs of penial setee 
Seminal vesicles in xii only , a -web between 
terminal piongs of penial setas 

6 Testis sac in x. only 
Testis sacs in x and xi 

7 Spermathecal poros in c 
Spermatliecal pores in g 

8 Penial setse absent 
Penial setm pie«ent 

SI Spermathecal diverticulum without secon- 
daiy dll ei ticulum 

Speiiiiathecal diverticulum with seconder} 
di\ eiticiiluni 

10. Seminal lesicles in ix and xn 
Senunal i esicles m xi and xii 
11 Number of <ietic in front of chtellum 12, 
behind lb 

Numbei of setse in fropt of chtellum 20- 
22, behind 24-28 

12, Male aien (xviii and paits of neighbouring 
segments) thickened , xii not specially 
characteii7ed . 

No specially modihed male aiea , a large 
flat papilla on xii 

13 Transveisely elongated paired papilloe on 

17/18 and on xi\ 

A thickened male held, on which are a pair 
of ciTciilni depiession-) antenoilyon xviii, 
and a pan of large Hat papilhe on ^8/19 

14 Accessory prostate glands piesent 
No accessoiy piostate glands 

15 Accessoiy prostate glands tno pans, one 

in front and one behind the mam gland 
Accessoiy piostate glands one pair, in 
fioiit of the main gland 

16 Apertuies ot accessoiy prostates on anteiioi 

pait of xviii 

Apeituies in groove 17/18 

17 Nocopulatoii papillse apait from the male 

aperture 

Copulatory papillse present 

18 Spermathecal diiei ticulum with two secon- 

dary diverticula 

Spermathecal diverticulum without secon- 
der v diseiticula 

19 Female poie on xv 
Female poie on xiv 

20 Pemal setee with two longitudinal rows of 

coaise blunt teeth 

Penial setae with small scattered tiiangiilur 
'' teeth 

21 Pemal setae present 
Pepial setee absent 

22 Seminal \ esicles in ix and xii 
Seminal vesicles in xi and xii 
Seminal s esicles in \ii and xiu 


31 main lift 

31 trilobatus 
M eschetichi 
7 

31 hiachytyclus 
31 campeatii 
9 
14 

10 

3T acanthodi iloides 
3t hendfi ^oni 
11 

12 


IS 


3f qumtus 
31 hcinpi 
31 pattipo\am'> 


31 7ioi tonensts 

15 

17 

If cinr/idaliis 

16 

31 cei/lomcu'- 
31 ’tpectahih' 

18 

19 

31 nuieht/emif 

31 zyi/ochatii^ 

M viniant \ar lusohtu-, 

20 

31 phaieiiatus 

31 za/iff»siai simple t 
22 

30 
29 
JJ 

31 <nnghuh-im» 

Q 
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23 Femal eetce long, over 6 mm 

Pemal setm less than 3 mm in length 
2i Sets a mnch enlarged, a larger wan b, 6 
than c, mtersetal mtervala decrease ont^ 
Trarda fcom midventral line 
SetsB and eetal intervale not decreasing 
outwards by regular stage 

25 Gizzard in vii 

Gizzard m v or vi or both 

26 Sete in antenor part of body fewer than 


Setae m antenor part of body more than 
60 per segment . 

27 Setae m antenor part of body about 16 per 
segment 

SetiB m antenorpartofbodySper segment 
in two pairs on each side 

26 Glandular part of prostate long and band- 
Iike 

Glandulai part of prostate racemose, deeply 
mcised 

29. A single spermathecal diverticulum 


30 Metandnc 
Holandric 

31 Only micronephndia present . 

Mega- and micronephndia coexisting 

32..Copulatory organs as a pair of glandular 
cushions on 17/18 

Copulatory organ as a single cuebion on 
the antenor part of xa 
S3 Large calcifeious glands in ziv and zv . 

No set-ofi caloiferous glands 
34 Seminal vesicles in IX and zu 
Seminal vssicles in zi and zii 
Seminal vesicles in zii only 
86 Testes and funnels free 

Testes and funnels enclosed in tesUs sacs 

36 Setts m antenor part of body 24 or 

fewer , 

Setae in antenor part of body 80 or 
more , 

37 Setae about 24 in antenor segments 
SetiB 12-16 m most antenor segments 

38 Last heart in xiT 
Last heart m xiii 

39 Body extremely long m proportion to its 

width, anterior end truncated 
Body hsis more usual proportions 

40 Male area limited by a transversely ellip- 

tiuilwall 

Male area not so kmited 

41 Spermathecal pores outside b , diverticulum 

longer than duct plus ampulla 
Spermathecal pores in a or almost so, 
diverticulum shorter than duct pins am- 
pulla 


Af loimieta 
24 


26 

M bifmxalta 
26 


27 

28 

M vaiianst typm 
M mlltyx 
M fiuM 

M ttmpletmuem, 
M JUtcueUi 
M mgeimt 
81 
88 

M laenst 
32 


XT mlpaUtetmt 

itf tglmcola 
M admt 
34 
36 


M etBnUeut 
M pumho 
M tain 


37 


38 

M euwp/irta 
M travomfmtt 
M Kavahumui 

39 


ilf iottkanmm 
40 


41 

42 


M. iivmdimaa 


M coehnaitu 
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42 Purely niicionepliiidial, or with tufted 

nepnndia in addition 
Mived mega- and micronephiidin piesent 

43 Spermatliecal di\ ei ticulum as long as duct 

and ampulla togetliei 

Spermatliecal divei ticulum two-thirds as 
long as duct 

44 Testes sues present 
Testes and tunnels fiee 


43 

M duhius 

M imiffnis 

M phetetima 
M eeitus 
M hot at 


Pet ichosla vii idis Schiuatda (Neae wiibell Thiere, i, pt 2,p 13, 
text-fig , pi xviii, fig Idl), found in the woods of S Ceylon, near 
Belligatnme, is, according to Beddard ( 23 ), indeterminable on 
account of its immatuiity, but is a “ Fericbeeta,” t e ,a Phetetima, 
According to Michnelsen ( 33 ) the number of segments (209) is 
too many foi a “ Pencbista,” but will do for a Megascolex , in the 
Tierreich it is put dow’u as pet haps belonging to Megascolex 
Peiidueta {PleutoJiaita ‘^) gtaeilts A G Bourne (P Z S 1886, 
p 666) IS, accoiding to Michaelseii in the Tierreich, a Megascolex, 
but he does not include it in his Indian lists ( 54 , 58 ) A single 
specimen w'as found at Nadniatam in the Niigiris, Jengtii 400, 
diametei ca 25 mm, segments 332, setal rings widely bioken 
dorsally and veutially, clitellum xiv-xviii (=»5), female pores 
])aired sperniathecal poies two pans, m 7/S and 8/9 , guzaid in 
vn (or‘M'i), ‘ two pans of groups of small nephridia ” opening 
posteriorly on ^ n and via (these Micbaelsen considers as glands, 
oi possibly speimalhecal diverticula), no penial set® The bodily 
piopoi tions ot tins worm aie reminiscent of Megascolev Konkanensis , 
but the extent ot the clitellum n, differentia the two, and notinng 
coiiesponding to the glands, oi nepbndia, of segments vii and \iii 
has been noted in ttie latter speues 

A number of sin ill gioups of closely lelated species can be 
lecognizeil Thus J/ Jiorionctisis, Lettipi, paihpolensts, and qinntvs 
are much alike , iii coaiiuon they have the small nuinbei ot set®, 
absence ot pigment (colour not stated foi pattipolensis), gizvaid in 
vi, seminal x'esieles in xi and xu, no penial set®, spei nmthucal 
poies 111 S/9 in oi neni b, and the characters of the spermathec® , 
in size they ioim a senes, tioni qinntus (37 mm long) to 
hottonemis (72 mm) — all are compaiatively small worms The 
setal characters form a set les corresponding to that ai ranged foi 
size , in the two smallest the set® aie 12 pei segment in the 
anteiioi pait, in the two largest they are 20 aiiteiiorlv, and up 
to 24 (oi 24-28 xii hottonensts, the largest of all) behind, in 
thiee of the species it is noted that ceilnm of the A'eiitial set® in 
the anteiioi pait ot the body are enlarged M shows the 

simplest condition of the male field, and something like a series 
can be consti acted heie also, leidiiig up to liotionensis Eveiy 
one of the foui species is unfoitunately kiiowoi onlv iiom a single 
specimen , at piesent the diffeiences in the set® and genital aieas 
.seem sufhcicut to waiiant then being kept sepnate, but wdien 
other specimens come to hand it is ]>ossible that this conclusion 
will linie to he lexi^ed All aie Cex loiiese ioims 

q2 
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Anothei group seems to be comprised of M anffulaUts, 
ceylomcus, saeciabtlts, nw ehyensis, and zygoclioetus , these are also 
all Ceylonese forms 

M ^ms and M tempUtomanuB are lemarkabl)' alike, and I 
should have felt inclm^ to unite them, but for the fact that 
Michaelsen had examples of both undei his eyes while u riting his 
paper on the Earths orm Fauna of Ceylon (33), and 3 et does not 
hint at any such procedure 

ilf and ilf trai/onccw easts are closely related, and are 

distinguishable mainly by the configuration of the male held , the 
supposed peculiarity of the nephiidia of M eunephus is, I think, 
of only slight impoitance The only other points which can be 
mentioned aie a slight difference 111 the numbers of the sette, and 
peihaps a difference in the length of thesperinatliecnldiveiticulum, 
neither of much moment These are S Indian forms 

Anothei group is constituted by ilf eockmms%s, instgnts, 
Jeavalaianus, konkanensis, and irtvandranus Of tliese, kavalmanm 
and instants go together, and eoclnnensts and tnvandranus form 
another subgroup It is possible that kavalatanus is identical 
with, or a variety of instgms "When one or onl} a very limited 
number of specunens are available, it is difficult to know uhat to 
do, since there is no indication of the extent of variability. These 
five forms are a South Indian group 

Of the species previously grouped together as Lamptio, 
M. maurttn and M irtlobaitts are connected, and so also are 
M vtJpaUiensts and sylvicola , there is no very close relation 
between these two couples, and ilf dtibrns stands apait from both 
A word may be added on the relation of the Austiahan species 
of the genus to those of Indi — more especially to those of Ce^don 
The Austiahan species are sn 'der, at a loner level of evolution, 
and more unifoim; the Ceylonese species are often further 
advanced, and in many cases approach Phetettma Of simpler 
forms among the Ceylonese species M fums and vmzans mn} be 
mentioned, while of the more advancecl form**, which approach 
Phaettma, multtsjnntis, saiastnotum^ and especially li acJnici/dus 
are examples It might be allowable, according to Michaelsen, to 
spilt up the genus into different groups , but as set the necessaiv 
data foi doing this aie lacking 

1 Megascolex acantbndnlo/des Mtc7i 

J897 Jtfeynsco/ej. acantAoifev/oKfcs, Michaelsen, Mt Mus Ilanibiug, 
XIV, p 236, pi figs 9, 10 

1900 Meaascolex acanthodi tloides, Michaelsen, Tier p 228 

Length 2ld-260 mm , diameter 8-9 mm Segments 143-349, 
no secondaiy annulation Prostomium epilobous ^ Dorsal 
poies piesenf Setal rings with irregular doieal and lential 
bleaks, aa=14— 2a6, rs— 3-4y5, setse set mdei apaif near the 
dorsal bieak, numbers 44/v, 56/x, 54/vi'v, 48 /xxm Ohfelluiii 
ring-shaped, including |xn-xvii (=3|), excavated postenorh and 
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ventially, ilie posteiior boidet being bowed foiwaid theie Male 
poies on small papillsa, ^ cncumfeienie apart, about in line 
witli the eleventh seta , no setaa between the male poies Female 
poies paired Spermathecal pores one pair, lateiallv placed in 
8/9, about in line with the seventeenth seta Two pans of 
copiilatory papillss, one in fiont ot and one behind the male poies, 
somewhat medial to these, at theanteiioi and posterioi boideis 
of Mill lespectiveh, those of the same side connected by cnived 
longitudinal walls w Inch pass outside the male pores One median 
copulatoiy cushion on 9/10, with two papillse on its Iiindei pait 
Septa 6/7-12/ld thickened, the anteiioi ones less than the 
otheis Giz/aid in vi Intestine begins m xv Last heaits in 
sni Testes and funnels flee in X and Ti Seminal vesicles in xi, 
xn, and xni , those in xi the largest, those in xiii i udimentaiy 
Prostates veiy large, with broadly bnud-hke glandulai pait ca 
15 mm long, extending back to xxvii, duct ca 10 mm long, 
musculai, almost stiaiglit, situated longitudinallv, connected with 
aiiteiKii end of gland Accessoi}' glands, lesembling the piostates 
of some Acanlhodi limes, each a flattened cyhndei bent on itself, 
ending in tiont of and behind the piostates, m situations 
coiiesponding to the external papillie Speinmthecal ampulla 
an elongated sac duct of medium length, nanow', half ns long as 
ampulla, set oft Jroin the ampulla, dneiticuhun thickly peai- 
shaped, with single chambei, aiisnig Lorn middle of duct, beaiing 
on its under side an accessoiy chveiticulum with numeious small 
seminal chambers, the accessoiy diveiticuluin of about the same 
si/e as the first No penial set® 

Distiihution Peiadeniya, Ceylon, 


2 Ilegascolex adami fl/nZi 

1910 Wcf/ascolex adwni, Micbaelsen, Abb Vei llainbiug, xix, 
p b4, pi figs 14, 15 

Length 320 mm , diameter 3-4 mm Segments ca 290 
Sicddish flesh-colour, unpigraented Body very slendei , anteiioi 
segments multinrmuiai Piostomium"^ Piist doisal poie in 7'8 
Setai very small, especiallv in the middle and binder paits of the 
body in faiily legular pans, but the width of the pans laiiable , 
lines a and 6 faiil}' regulai throughout the body , lu the most 
anteiioi segments 10 setaa, then 12, in three pans on each -side, 
the veil tial pair the most regular, at the hinder end 14 or 16, 
median dorsal inteival in the anterior pait of the body veiy laige 
Chtelluni ’ Male pores on small loundisli papillic m the setal 
zone, ca of the circumfeience apart JFeiiiale poie oi pores 
indicated Dj a small glandular area in Che i§tal"Zone Speima- 
tliecal poies two pans, in 7 '8 and 8 9, the cucumterence 
apait Slight elevations on the four or five segments in front of 
the male pores (xin or xiv to xvii), single in each segment, trans- 
versely oval, not qiute median (possibly due to faulty presen ation) 
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Septa 6/7-11/12 faiily strongly thickened, the next two 
successive!}' thinner A Jaige gizzard in i Tw’q pans of \erj 
laige oalciteious glands m xiv and xv, those o£ the same side 
appaientiv fused, opening by a common opening into the 
ocaopLagus in the hindei paifc of xiv Typhlosole fauU thick, 
angular Funnels free (9) in. x and xi Seminal ^eslcles, it 
firesent, small and inconspicuous Piostates lathei small, 
iiiegulaily disc-Iike, much incised, duct about as long ns the 
glandular" part is wide, stiaight, moderately and equallj thick, 
except that it is lathei thiunei at both ends, with muscular 
shimmer Sperinathecal ampulla an elongated cylinder, lounded 
enlally, often with a wart-hke outgiowth at one side , duct little 
nnirovvei than ampulla, short, diverticulum troin eetal end of 
ampulla, regularly cylindrical in shape, half as thick and quite 
halt as long as ampulla 

Distitbution Bulutota, above Eatnapura, Adam’s Peak, 
Cevlon 


3 Megascolex hifoveatus Ste^Ji 

1913 Mega&cohx btfoieatus, Stephenson, Spol Zeyl xni, p 266, 
pi 11, bg 9 

1915 Megaset^ex bifovealus, Stephenson, Mem Ind Mus vi, p 80 

liength 48-80 mm , maximum diametei 2-3 mm Segments 
100-128 Colour giey, with purple or pink tinge on doi«>al 
sill face antenoily, mid dorsal line purple , chtellum biowner 
Prostomium epilobous tongue cut oft behind Doisnl poies 
fiom 4/5 or 5/6 Set® arranged in fairly reguliii longitudinal 
roxvs; dorsal inteival irreguJai, may be as much as 2yz antenorly , 
ventrally the break may diminish backwards, from 2ah m front to 
being absent behind, number of set® m anterior pait of bod\ 
from 34 to 42, the smaller numbers towards the front eud 
Chtellum xiv-xvi=3 Ji^aie pores in c oi rf, ca the 

\ circumference apart Spemiathecal poies two pairs, in »/& and 
8/9, in line with e Genital marks a pair of oval pits m 19/20, 
then ceiitie slightly internal to the line of the male pores 

Septum 12/13 and apparently a yariable number in front of and 
behind this are slightly to model atelj thickened Gizzaid ra^“®^ 
small, shoit and cylindrical, in the binder pait of in, bulging back 
septum 7/8 No calciferous glands Intestine begins in xv 
]^st heart m xiii Micronephndia few oi absent on bodj-wall m 
fiont of clitellum, otherwise present throughout, at some point 
behind clitellum larger nephridia appear, each consisting or a 
waxy or twisted tube, oi of a number of coils, but of no great si/e, 
at hist these are one on each side per segment, but towards tiie 
hinder end they aie two or three on each side, some being attacliea 
to the anteiior septum , these larger nephudia do ®eem to « 
diffeient m kind fiom micionepbridia Male funnels s 

and -SI Seminal xesicles in xi and xii, laige and grape- 
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Mucli lobulated prostates occup 7 segments zriii-zx, duct straight 
and stout Spermathecss with rounded ampulla, duct fairly thick 
and short, diverticulum smalf, of an elongated ovoid shape, 
arising from the duct, a quarter ns long as the ampulla Fenial 



Fig 83 — M^tueolex hijoveattts , distal end of penial seta. 

setffl (text-fig 83) 0 75 mm long, 15 n thick; almost stiaight except 
at the distal end which is curved into the quadrant ot a circle , 
proximal to the curve are four circles of finely sculptured dots, at 
some distance from each other along the shaft 

SemarJcs The posterior position of the gizzard, and the 
nephridial'^ndition are interesting , the meganephridia seem not 
to have completely broken up into micronephridia 

The genital markings may not be depressed, but aie still 
recognizable bj their darker colour , the pits may be in 18/19 
J)i8inbuiion Pattipola and Horton Plains, Ceylon 

4 Hegascolex hrachycyclus (Schmarda) 

1861 Penchata hrachucycla, Schmorda, Neue wirhell Thiere, i, 
pt II, p 14 

1892 Meffascolex ht achyq/dus, Seddnid, Ann Mag N H (6) ix, 
p 125 

1895 Megascolex brachgcj/cbis, Beddard, Monog p S82 
1897 Meq’iscole\ hi achycyahis, Michaelsen, Mt Mus Hamburg, 
xiv, p 239, text-figs 28, 29 

1900 il/epcrsco/er 5/ ac/iycycfiis, Michaelsen, Tier x, p 227 
1910 Megascolrx hiachycyclus, Michaelsen, Abh Ver Hamburg, 

XIX, p C8 

Length 80 mm , diameter 3 min Segments ca 213 Colour 
dorsally in inuldle and hinder paits of body light reddish-brown, 
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tor the rest an equable grey Frostonnum ? Segments in 
anterior part of body triannular Dorsal pores from 5/6 
Setal rings almost closed, aa regularly=l|-2a6, ri about the 
same but irregular, numbers 48/x, 47/sxvi Clitellum ^ Male 
pores small, m seiid zone, ca of the circumference apart, m 
line with 0 , surrounded by a dark common area which is some* 
what nariower in the middle line and laterally ends m a pouit 
about in line with e Female pores paired, just in front of set® 
a. Spormathecal pores three pairs, in 6/7-8/9, in line with c, 
each surrounded by a transverse area, dark in colour, which 
extends from o to « Copulatory areas two pairs, in 17/18 and 
18/19, transversely extended and dark in colour, resembling the 
inue area 

Intestine begins in xv , no typhlosole m anterior part Testis 
sacs, unpaired, in x and xi Seminal vesicles four pairs, in ix- 
xii, the anterior two pairs connected with the anterior, the 
posterior two pairs with the posterior testis sac Prostates with 
small loosely racemose glandular pait, duct narrow Sperma- 
thecal ampulla sac-like , duet sharply marked off, fairly thick, 
about as long as ampulla, half as thick in its ental part, but its 
ectal half much thinner , diverticulum given off from junction of 
thicker and thinner parts of duct, club-shaped, about half as long 
as duft Penial set® 1 3 mm long, 25 ft in maximum thickness, 
slightly bowed, and very slightly thinner towards the free end , 
tip sharply bent and then bent back again, the sides and 
concavity of the mam curve at the tip ornamented with several 
groups of slender teeth. 

RemarTes The presence of testis sacs and the relations of the 
seminal vesicles relate this form to Pheretima The septa m the 
anterior part of the body were much softened, and the position 
of the gizzard, which would have been diagnostic, was not 
determinable, the absence of intestinal c®ca, the paired feniale 
pores, and the presence of penial setae, point to Megaseolex, 
Ifephndia were not recognizable, the species is therefore pie- 
snmably micronephridial. The prostates were perhaps not fully 
developed 

The species is to be placed near JLT eschenchi , it also rewis 
Jlf. trts and Jf vmrgarttacevs from the Philippines Michaelsen 
thinks it possible that it may have to be separated as a distmcc 

genus -r> rt 1 

DtstnhuUon Sainapura, at the foot of Adam's Peak, Ueylon 


^ ICegascolex cternlens R Templeton. 

1844, Megaseolex asrttleus, Templeton, P Z S 18^, P 89 
1882 Pleitrodusta moselsgt, Beddord, Tr Koy. Soc Edin xxx, 

1890 Pm^ito’msj^eo.^Benham, Quiut J Alic 

1891 Megaseolex ceerttle'u, Bourne, Quart J Mic bci xxxii, 

1895 J^egase^ex cesmUne (part ), Beddard, Monog p 886 



MEa4.BCOI.EX. 


233 


1897 Megaxtolei carulem, Hicbaelsen, Mt Mus Hamburg, zi\, 
p 314 

1900 Mega’^olex ca) uleus, Micbaelsen, Tiei x, p 232 

Length 250-1000 mm. , diameter 20-37 mm Segments 250- 
290 Coloui bluish green Prostoiiiiuiii piolohous, broad and 
blunt Dorsal pores from 6/7 Setse closer set and laiger 
ventrally , fla=d-4a6, rr=3-42/z , numbers 36/v, 140 behind 
clitellum Clitellum nng-shaped m front, saddle-shaped behind , 
Jxiii-xxi (=85) Male pores in line with g, ca of the 
circumference apart, on the edges of a median depression (in 
jireserved specimens). Female pores paired Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with z Two pairs of gland 
pores in 17/18 and 18/19, in line with the male pores or the 
hinder pair aoinew'hat internal to the male poies 

Septa S/9-12/13 thickened, all strongly except the first 
Gizzard in v No calciferous glands , oesophagus swollen in 
X— XV, with iidges and rugae on inner surface of wall Well 
marked paired dorsal pouches on the anterior part of the 
intestine , typhlosole a simple ridge Last heart in xiii , the 
dorsal vessel bifurcates and leunites several times in the anterior 
segments Testes and funnels two pairs, free, in x and m One 
pail of laceniose seminal vesicles in xii Prostates amall, with 
tniily smooth glandular pait, duct \eiy shoit, muscular Acces- 
soiy glands in connection with the- pores in 17/18 and 18/19, 
small, solid, embedded in the body-w’all, not seen in dissection 
Speimathecal ampulla pear-shaped, dnerticulum veiy small, 
embedded in the w all of the duct No penial setee 

Remarks Bourne describes a senes of kidney-shaped glands on 
and opening into the intestine in segments cxii to cxxxiii, 22 
pairs , Beddard found 16 pairs in Ixxxvi to ci They do not seem 
to be lymph-glands, their acini are composed of columnar 
epithelium 

Bourne also giies an exhaustive account of the cnculatory 
system 

Beddard could detect no segmental organs , the worm is there- 
fore presumably micronephndial He tound the pores of the 
accessory glands on segments xiii and xi\ 

JDistiibutwn Knnd^, Peiadeniya, Nuwara Bhya, all in Ceylon 

6 Hegascolez campester Stepk 

1916 ilflsyatsco/ei , Stephenson, Mem Ind Mus vi,p 78, 

pi Till, figs 17, 18 

Length 60-74 mm , maximum diametei 4 mm Segments 139 
Colour a dark slate, slightly lighter ventrally and at anterior end 
Prostomium epilobous 2“J> tongue cut off behind Dorsal 
pores from 5/6 Setal rings on whitish lines, dorsally a small 
break (sz=2yz), -ventrally closed or nearly so, intersetal dis- 
tances lather greatei dorsally than elsewhere, smallest laterally , 
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numbeio 46/v, ca 50/i\, 48/Mn, 50/xix, and about 47 m tlie 
iQiddlo ot the body Chtellum -x-ui-xvji (=5), purple m colour, 
othennse indisliiigiii&hable Male potes sinnll, each in a whitish 
depressed area, tiie two aieas united across the middle line by a 
tract of lighlei tolom than the regions m fiont and bohind a 
sliglit gioove in tiont of aiul behind each pore , fores m line w'lth 
f or fg, 4 oi J, of cucumteieiice apiiit Speiinathecal poies 
inconspicuous, three pans, in Jine with q in 6/7-8/9 A pan of 
small 01 al flat whitish genital painlhe in 18/19, inteinal and 
posteiior to the male poies 

No septa notably thickened Gizzard large, fii in, baiiei-sbaped, 
in vii (Esophageal swellings in \-\m oi xi~\ni, not set off, but 
with stunted appearance, and (lansveise lainelise internally. 



F,g 8i_ilf<.flaWfecaiH»fStwStoph , spennnthecn , the appendages 
on the uppoi swollen pint ot ihe duct ore micronepbndja 

Intestine begins m xn . Last heart in xni Micronephndia 
very numerous and minute, on inner surface of wliole body-wall 
and on doisal wall of piiaiynx and buccal ca^nty .longer nepbndia 
from XX backw'aids, inegularly distnbuted at first, then usually 




- tlie tip 08 seen under the niicroscopo, X ca 400 , h 

would probably bo seen if the end could bo rotated through o light angle 


two oi Three on each side m each segineut, “®fAg 

ridia aie moie conspicuous towaids the bmdei end, ea . l 

of a few loops or a coil of a few tuins, and 1ms no coimectibn 
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with a septum Testes aud funnels lu x and m, in sacs which 
communicate acioss the tniddle line Seminal vesicles four pairs, 
the anterior two pairs communicating with tlie anterioi testis 
sac, the others with the posterior, those in ix attached to the 
posterior, the otlieis to the nnteiioi wall of then segments , all 
with lobulated edges Piostates flattened, lobed, occupying xviii- 
\ix or XX , duct stout, almost straight, shining and ot equal 
diameter throughout Spei mathecnl ampulla loughly peai -shaped, 
the broader end joining the duct, duct separated fiom ampulla 
bj a constriction, s\v ollen below tlie constriction, ns long as the 
ampulla, and as broad as the ampulla above, nan owing below , a 
small diverticulum from side of duct, stalked, swollen at its free 
end where a few chambers can be mdistinctlj’^ seen , a number of 
micronephridia imest tlie btoad pait of the duct (text bg 84). 
Femal set® (text-fig 86) i 7 mm long, 20 /u thick at middle ot 
shaft, almost straight, with slight curve distallj , tip flattened, 
ending in tw o points ith an incisure betw een them , about 
half a dozen in egiilar lings of tine sculptuiings near the free end, 
not resohable into spines under the oil immersion 

Remaiks This species appeals to he related to M, btachycydus 

Risti ibuiion iloitoii Plains, Cej’lon 

7 Megascolex ceylonicus (BeM ) 

1886 Beiiebofta ceylonica, Beddard, Ann Mag N H (6) wii, 
p 89, pi 11 , hgs 1-d 

1895 Meffascolex ceylomcin, Beddard, Monog p 385 

1900 Megascolex ceyloniuis, Michaelseo, Tier p 228 

Length 225 mm , dinmetei 10 mni Black dorsally, dark grey 
lentrally, except over clitellum, w'here it is black also Setal 
rings closed dorsally, a leijr slight ventral gap, nuinbei in 
postenor pait of body 61 Clitellum ring-shaped, ■nv-xvi and a 
part ot xMi (= more than J) Male pores ca 4 of circumference 
apait A pair of gland pores on xviii iii tront of the male 
pores and rather more lateral Speimathecal pores one pair, 
widely separated, in 8/9 

Last heart in xiii Prostates with lobular glaudulai part 
extending thiough several segments, duct nairow, long, some- 
W'hat cun ed The accessory glands opening on xviu are narrow 
and tubulai Spermathec® w ith a small pear-shaped diverticulum. 
Penial set® geneially slightly bowed, more stronglj' so at the 
distal end, tip rather blunt, distal fourth of shaft with a number 
of minutely and irregular!} denticulate ridges, towards the 
extreme tip bioken up so as to become a senes of chevron-sbaped 
ridges with the angle turned towards the tip (i e, tiiangular 
sculptiumgs) 

Remains Thb species was described from a singly badly pre- 
served specimen The position ot the gizzard is not recorded 

Ihstinbufton Ceylon 
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‘S Megascolex cingulatas {Schmm da) 

1801 Paichtpta eiwj 7 «/«(a, Selimaidn,, !Neue vubi’ll Thiere, ^ol j, 
pt 11 , p 14, pi xviii, fi" 102, te\t-fag 

1892 Megabcolex cint/ulatub, IBeddard, Ann 21<isr N 11 fO) it, 
p 122, pi Til, hgs 9-13 

1895 Megaseolei cingulatus, Beddard, iMonog p 382 

1897 Megaseolex cingttfatti',, Miclinelseii, Mt Mus Ilanibura:, \iv , 
p 229, pi figs 7, 8 

1900 Megasroh % cingulatus, Micbaelsen, Tier x, p 229 

1910 Jler/axcolex cingulatus, Midiaelsen, \.l)li Ter Hainliiug, 

MX, p 80 

1916 Megascolei cinr/ulatu^ Stephenson, Rec Ind Mus xii, 
p 329, pi xxxii, fig 21 

Length 220 rani oi less , diainetei 3-6 ram Segments 157 
Colour bluish to i eddish violet in life Piostoraiiim epilobou- 
tongue cut, off behind Fust doisal pore in 5/6 Setul 
lings almost closed, aa—zz=:l^~2ab , numbeis 31 /v, 3S/x, 
33/xiii, 48/tix, 40/\x\ Chtellum xiii-xvu (= 5) , ring-shaped, 
but inteiiupted ventially in the hindei lialF oL x\ii Malepoics 
m setal ,sone about ^ o£ cucnmfeience npait, eaoh suirounded 
hy a piorainent lip, no setse intervening Female poies paired, 
111 fiont ot setas a of xiv Speimathecal poies one pan, m 8/9, 
\ oi cucumfeicnce apait Two pans oi pits with slightly 
elevated maigins m 17/18 and 18/19, i.itliei widei apait than the 
male poies 

Septum 6/7 leiy thin, 7/S 11,12 oi 13/14 thickened 
Giz/aid m \i oi vii oi both Intestine begins in xiv or xv 
Last heart in xin Funnels two pans, in testis sacs, in x and \i 
fSeminal lesicles two oi thiee pans Fiostates with long, bioadly 



Pig 8b — M<gabiolii i.tngulatu'^ (Schniudi), ‘-piiiinitlieca , a -whole organ, 
the dotted lines showing couikO of din.t behind impulla, diverticuhini 
only, fi oin mother orgm , show iiig n i athoi different condition of the 
secondiiiy dncrticuhi, rithei inoie highly inngnified 


band-shaped, loosely lobed glandiilai pait, extending back to 
segment xxv oi xxx, duct long, musculai, coiled 
accessory glands, opening in the pits in 17/18 and 
Speimathecal ampulla somewhat pyixmidal oi megulai , ouct 
begins fiom the apex of the pyiamid, passes at first under t e 
ampulla, where it is nairow, then emerging from under tne 
ampulla dilates and becomes much stoatei , diverticulum given 
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o£E from octal portion of duct, club-shaped , one or two secon- 
dar7 direiticula from near base of primarr diverticulum, small, 
stalked, each i^itb one or more grape-like seminal chambers 
(test-Hg 86} Fenml sctiB 17 mm long, nith sharp tip, bowed 
shaft, and thick (75 /i) proximal end, ornamentation of numeious 
denticulated transverse lines on the concave aide ot the tip 

Remarks I found calciferous glands in segments x-xiu , these 
are not mentioned by other authors, and were probably oesopha- 
geal sn elliugs onh, not distinctly marked off 

The seminal lesicles are variously stated to be two pairs m 
xii and xin, racemose, or three pairs in x, xi and xii not racemose 

Michaelsen found the coucnie side of the tip to be sharp, like 
a knife , I did not see an}' indication of this in my specimen. 

DistribuUon B of Badulla, Avissavela, Kandy, and probably 
Peradeniya, all in Cejlon 

9. Megascolez cochinensis Steph 

1916 Meqascolet cochtnensiSf Stephenson, Mem Ind Mus vi, p 96, 
pi IX, bgs 32 , 38 

Length 175-220 mm , diameter 4 mm Segments 224 Colour 
grey, non-pigmented Prostomium epilobous •J- to tongue cut 
oS behind Boisal poies from 5/6 Setm closei set veutrally , 
aas=2ab in front of and dab behind clitelluin, zz=2yz, numbers 
41/v, 54/i\, 57/\u, 4S/V1X, 36-3S in middle ot body Clitellum 
xiv-|\Yii (=33) Male pores as oblique wavy slits, the 
po&teiioi ends ot which appioach each otbei, each on a white 
o\al elevation, also oblique, winch touches 01 almost touches its 



Pig 87 — Mcffascolex cnclnnvn''ts Stepb , male genital area , 
chi , clitelluin , a, its posterior bolder 

fellow in the middle line , the area surrounding the papillae 
depressed, and the whole suriounded by an oial wall, centies 
of male pores ca ^ cncumference apart, the whole aiea in 
longitudinal extent takes up nearly the length of segment xmii 
(text-fig 87). Pemale pore apparently single Spermathecal 
nores in 7/8 and 8/9, m line with a 
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Septa 6/7-11/12 moderately thickened, the following two 
slightly so G-i77ard large and barrel-shaped, m v (Esophagus 
swollen and \ascular in xii-xiv Intestine begins m xix Last 
heart in xni In front of clitellnm nephndia only as tufts by the 
side of oesophagus , behind clitellum they form a band (but not a 
single line) in the antenor half of each segment Testes and 



8S — MtgaicoUai cocAtneims Steph , speruiatlieca 

funnels free in x and xi Seminal vesicles, moderately large, 
racemose, m xi and xn Prostates limited to xvuj, each a mass 
of ‘small rounded lobules ; duct passing straight inwards, widei at 
its teimination Sperronfbecal ampulla ovoid, duct as Jong as 
ampulla and less than half as wide, diverticulum arising from 
ectalendof duct, club-shaped,! caching about to middle of ampulla 
(text fig 88) No penial seta?. 

Jiemajks I__founda second pair of ovaiies in one specimen 

Dish ihutton Eoi est ti am w ay. Cochin )State 

« V ar phaseolus (Ste^h ) 

1935 Mcffatcolex jphaseoliig, Stephenson, JUein Ind Mus vi, 
p 93, pi jv, figs, 28, 29 

Length 180 mm , maximum diameter 3 mm Segments 270 
Coioui grey, uith a bluish tinge in parts, clitellum mange Seta 
closei set ventially , doi sal break decreases backwaids from 3»/s 
to veutral break=:2a6m front of clitellum, 4ah in middle of 
body, 3ah towards hinder end, in front of clitellum seta on 
dorsal and lateral surfaces ai ranged in pans, in the middle of 
bod> the mtersetal intervals are very irregular, numbeis 34/v 
33/jx 36/xu, SS/xix, and 26-28 m middle of body Clitellum 
xiv-xvn (= 4) Male genital field (text-fig 89) marked by a 
kidnej -shaped elevation, transversely placed on xv'in, the concavity 
backwards, the elevation sunoaaded by a groove, and this again 
b} an elliptical ridge which is deft behind in the inidale line 
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pores as fine grooves, oblique in position, beginning in front 
on kidney*-shaped elevation, and ending behind near the 
undue line on the elliptical raised nng. In some, a small circular 
papilla anteriorly on xiz, bordering the groove 


-c/it 

-b 
■ • w 
P 


Fig 8Q — Idegaseokx coehtnensts Steph var pl^eotta, male genital area, 
b , bean-like elevation on xnii , tr , the ring>]ike wall, cleft behind , 
p , papilla on xix , dtt , olitellum 

JigmarXfs I have re-examined the onginal specimens The 
smaller number o£ setm, and the configuration of the male field, 
are the distinguishing marks Michaelsen (70) considers that the 
state of contraction or relaxation has much to do with the 
appearance of the male area, and when the norms are otherwise 
similar makes one a variety of the other, thus the several 
varieties of Jfegrascolea; it avancorensis are distinguished by little 
more than the male fields. 

J)tstnhulwn Farambikulam, Cochin State 

lOr Uegascolez curgensis Mtch 

1921 MegascoJex cutgensit, Michaelsen, Mt Mus Hamburg, 
xxxvui, p 64, text-figs Ba,h,c 

Length 125-130 mm , maximum diameter 4*5 mm. Segments 
ca. 115. Colour yellowish white Frostomium epiJobous ca j , 
a middorsal longitudinal furrow passes back from the prostomium 
to groove 1/2. Dorsal pores from 5/6. Sets enlarged at ends of 
body, dorsal break irregular, aat=2ab, zz^2r-Zyz\ numbers 
24/v, 33/x, 34/xix, S6/xxri, 28/xc Ohtellum nng-shaped, ^xui— 
^xviii (=:5) Male pores inconspicuous, m the setm zone of 
xviii, of the circumference apart Female pores incon- 
spicuons, ? paired Spermathecal pores two pairs in 7/8 and 8/9, 
^ of the circumference apart Ho other genital marks 

Septa 7/8-12/13 thickened, the middle ones of the senes fairly 
strongly Cizzardiii vi Ho calcifereus glands Hotyphlosole 
Last heart in xui Micronephndial tufts united to form busby 
rosettes in the antenor part of the body , behind this are arranged 
in the form of a fan Testes and funnels free in x and xi, the 
testes apparently on the posterior wall of the segment Seminal 
vesicles in ix and xii, racemose Prostates take lup about three 
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segments, their border slightly indented, duct one-fifth as long as 
glandular part, small, cylindrical, muscular Spermathecas •nith 
irregularly spindle-shaped ampulla, duct not shaiply marked off, 
short, thin, almost entirely embedded m the bod} -w all , di\ ei ticula 
two, one above the other, considerably shorter than the ampulla, 
opening into ental end of duct b} a very short common stalk, 
each broad at the base and naiiowing to its apex which !>, bent or 
spirally coiled Penial setm thin and delicate, 2 7 mm long, 26/i 
thick in the middle, bowed, tip someuhat flattened at right 
angles to plane of cuivnture, spoon-shaped, ending in three or 
four irregulai teeth , the hollow of the spoon furnished w ith 
small teeth, arranged in part in tiansverse rows 

Jiemarls The neplindial condition apparentlv resembles that in 
Jtf. Jihetseta 

DisUtbuiton Mndapur and Somai ai patna, Cooig 

11 Uegascolex dnhius {Stepb ) 

1916 Lampito dubttts, Stephenson, Pec. lud Mus \ii, p 316, 
pi XXXI, fig 9 

Liength 106 mm (originally more, hinder end regenerated), 
diameter 6 mm Segments 134 (or more originally) Colour 
slate-blue, slightly lighter on \entral surface Prostomiuni 
epilobous tongue almost closed behind, sides converging at an 
obtuse angle Ilorsal potes from 6/7 Setm set moie close!}, 
and smallei, ^entrall> than doisnlly , no xential break, dorsal 
break=2y2, irregulai oi soinetnnes absent , numbers 91/v, 8S/ix, 
cn 81/xix, S2/\xvi Clitellum’ Midvential portion of xviii 
pale in colour Male poies small and slit-like, close to inidventril 
line, in a small transverse grooie just behind the sotal zone, the 
line of the setie is on the sloping anterior w all of the groove, a 
few setae missing in the neigubuurhood of the poies Peniale 
poie probabl} in a slight transverse depression niidv entrally on 
XIV, a little in front of the setnl zone Sperniathecal pores close 
together, though slightly vvidei apait than the male pores, in 7/8 
and 8/9 

Septa 5/6-7/8 slightly Strengthened, 8/9 moderately, 9/10- 
15/16 considerably, thereaigerthe thickening gradually diminishes 
Gizrard large and firm, in,'v and vi QDsophagus lafeially bulged 
in x-xiv, and villous internally Intestine begins in xix , 
typhlosole in middle of body low, with transveise folds Last 
heart in xiii In the most anterior segments ncpliridia as a tuft 
w'lth a single stalk , behind xin one loop of the tuft, longer rtiaii 
the rest, stietches ontwardb on the bodv-w'all from x onwards a 
number of small microuephiidia make then appearance, scatteied 
further out on the bod} -wall, in the middle of the body a 
transveise line of micronephridia on each side, and a me^ne- 
pliridium (text-fig 90) witli about six funnels, and two loops 
which stretch outwards on the bod} -wall, one shorter, stout and 



30:6A!:COISX 


241 

con'spicuous, the other extremeU fine md reaching nearly to the 
middorsah line. Testes and funnels free in x and xi Senunnl 
lesicles single in xi and su, large in xi, small in xn Prostate 

•f 

\ 



a 

Fig {X) — .Vri^acfo/Ar Steph , a ineganephridium from the middle of the 

bodr, to ehutr the general relatione of the parts, the funnels, the stout 
and slender looxis , n, stout loop , h, slender loop , J , funnels 

•very small, consisting of a number of finger-hke processes, almost 
sessile on the body-« all, and mthoiit risible duct Spermathecte 
not 1 isible internally No penial setdB 

Femarls The single specimen was possibly immature The 
condition ot the nepluidia is interesting, the meganepbndia seem 
to ha here caught in the act of dniding up The species as 
probabh to be denied from a Penonyx, its origin being indepen- 
dent ot that of othei species of the genus {cf Stephenson, 95). 

PistnhuUon iKurseong, E Himalayas 

12 Hegascolex eschenchi Mxeli 

1910 Meyascolex escliet icAi, Michaelsen, Abh Ver Hamburg, xix, 
p 66, text-fig B 

Length 43-45 mia , maximum diameter 3 mm Segments 
104-119 Colour dorsally a dark browu-riolet, laterally hghtei, 
ventrally yellow i-.h-w lute Prostoraium epilobous ca f , tongue 
open behind Eirst dorsal pore in 5/6 Sets small,, \entrally 
much closer set than dorsally , the nngs broken ventrally to a 
xery slight extent and irregularly, dorsally more distinctly 
interrupted but the intenal .ngam small , numbers 40/r, 36/x, 
38/xix, 40/xxv Chtelldm xi\-x\ii (= 4) Male pores close 
togethei on a common transvei "^elj oval papilla which takes up 
the whole length, of xviii Eemale pores paired Spermathecal 
pores fused in the middle line or almost so, in 6/7-8/9, contained 
almost wholly in the space between the lines a 

Septa 8/9-12/13 \ery little thickened, 10/11 and 11/12 most 
distinctlj so Girzard large, in \ii (Esophagus widened in vxii— 
xiui^), with folded and \ascular wall, but no set-off calciferous 
glands No inlesimal cmca No typhlosole One pair testes and 
funnels in x, enclosed in an unpaired testis sac, transverseh placed, 
narrowed xn the mid-ventral line , a large lateral prolongation on 
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oach bide ( »semmal vesicle of s), and from this an extension into 
IX (=:senimnl vesicle of ix) , these Latter (in ix) are split up into a 
number of indistinctly separated pear-shaped chambers Prostates 
11 regularly disc-shaped, duct fairly thick, musculai, straight, 
shorter than the diameter of the gland Speiniathecm ivith 
egg-shaped ampulla , duct fairly abruptly set off, somewhat longer 
than and about half as thick as ampulla Diverticulum arises 
near ectal end of duct, about as long, when straightened, as duct , 
the ectal half is a stalk, the eiital is somewhat dilated and its 
cavity often constricted near the ental end. The duct may 
contain a cylindrical spermatopfaore-like mass of spermatozoa 
Penial 6et<e almost straight, ca 0 65 mm long and ca 20 thick 
proxiiuaily, not much thinner towards distal end, distal end 
narrowed just above the tip, rather flattened and chisel-like 
'between the narrowing and the end, the truncated end being 
slightly hollowed out (like M mattniu, but in a much feebler 
degree) , this terminal portion is beset with about five irregular 
rings of long and slender spines. ‘ 

Remarks In life the worm moves with a strong, almost 
springing action 

The species has affinities with M hracliycyclus, though there aie 
many very distinct differences It stands alone m the genus in 
being pioandric (though M fielden and M are metandnc) , 
the possession ot a testis sac is shared with n few Australian and 
Ceymnese species These peculiarities show that this species is 
approximating to Pheretima , the posteiior position of the gizzard 
(m vii) 18 also a step in the same direction , this last feature is 
only round in Ceylonese and Indian species (in the Australian 
M colhma it occupies parts of vi and vii) 

Rzslnbuiton Hidana, near Peradeniya, Ceylon, 


a. \ai ^apiXbier Stejph, 

1916 Megascelex eschenchi, van pdptUifer, Stephenson, Mem. Ind. 

Mas VI, p 77, pi vm, fig 16 

length 55 mm , diameter 3 mm Segments 121 Colour much 
as in the type form. Prostommm epilubous tongue either 
cat off behind or not ; segment i divided ventrally by a longitudinal 
cleft Setal niige broken dorsally and ventrally , zz=!2-2| yz, 
aa=s1j ah, numbers 36-44. The oval raised area or papilla on 
which the male pores are situated (text-fig 91) may be marked by 
one or more of the following grooves — a transverse 
anterior border, a similar groove near its posterior border, and 
a loiigitudina -in the middle line. The spermathecal a|wrtures 
are not fused in the, middle line, though close to it. Genital 
papillse present or no't, one, in 19/20, or more rarely two, in 
19/20 and 20/21, small and transversely oval, never quite m the 
middle hne, always somewhat to either the nght or left side. 

Gizzard partly in vi, the septum (6/7) i® attached rwnd ite 
anterior part, hehmd the antenor third. Slicronephridia through- 
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out the body, in addition, nephridinl tufts by the side of the 
alimeiitaiy canal in i-ix , and a laige nephiidium on each side in 
each segment fiom x\ii backuaids, wavy or coiled tubes, m 
maximum length equal to halt the diainetei of the intestine, 


o' 



xm 

XDC 

XX 


Fig 91 — Xcqaicolex e&chenihi }S.vA\ var paptlltfer, male genital area 

smaller towaids the hinder end, and may he absent here from one 
01 both sides of a segment The sperniatliecal diveiticiilum may 
be uilindiical, and not stalked , or it may be attached sepaiately 
to the body- wall Penial setae narrower at the truncated distal 
end than in the type form , spines, in 6-7 lings, do not stand off 
so much iioiii the sliaft as in the type foim 

Disirxhution Horton Plains, Ceylon 

13 Uegfascolex eunephrus Cogn 

1911 Megascolex eunephiits, Cognetti, Ann Mng N H (8) vii, 
p 498, pi xiii, figs 6-7 

Length more than 85 mm (hinder end wanting) , mazimuin 
diametei (antechtelhal)3 mm Segments 195 Colour a uniiorm 
hlac-giey Piostomiuni proepilobous No secondarv aiiuulation 
Pirst dorsal pore in 8/9 Nephridiopoies in 3/4-8/9 in line with 
setae e Setse nearly constant m number, ca 24 , vential break 
regular but not large, =2a6, dorsal break a little larger Clitellum 
ring-shaped, xiv-xvii (=4) Ventrally on xviii a few large 
papillae, which, joining together, form a triangulai figure enclosing 
a depression, one angle of the tiiangle pointing toi wards and 
leaching 17/18, male poiesneai the lateral angles, in line wnth b 
Spermathecal poies in b in 7/8 and 8/9 

Septa 6/7-8/9 modeiately thickened Giz/ard in v Intestine 
begins in xxi No calciterous glands Last heart in xiii 
Nephridia m in-ix as conspicuous tults, with tliiii-w ailed nbbon- 
hke duct, w hich increases in length from the first to the seventh 
pair, and passes through the body- wall at the extreme anteiior 
margin ot the segment , from i onwards the nephridia are diffuse 
and small, but in xiv and xv a pair of the larger nephridia are 
present in addition Testes and funnels free in x and''xi Sperm 
'Vesicles grape-hke, in xi and xu. Prostates with glandular part 

B 2 
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much lobed, in xvii-xxi, ducfc curved with convexity forwards 
Sperm ithecee with club-shaped mam pouch , diverticulum finger- 
shaped, opening into ectal end of duct, in length one-tbird of 
main pouch (ampulla plus duct). No penial set® 

SemarJcs I do not think the “ meganephiidia” are here 
anything else than the usual tufted nephridia of the anterior 
segments, though they seem to extend fiirthei back than usual 
The authoi notes that nephridia like the larger ones of the present 
species have been found by Benham in M latngu (113), where 
they piobably peiform the office of peptonephndia On pepto- 
nephndia see Cognetti (117) and Bahl (90) 

Tins speues comes very close to M travancm emis and its 
varieties, the apermathecal diieiticulum is much smaller, 
according to the figure 

Distribution Coorloon, Tiavaucore, S ludia 


14 Uegascolex filiciseta Steph. 

19JL6 dfcynscofox^/K-Mc/a, Stephenson, Mem Ind Mus m, p 94, 
pi IX, hgs SO, Si 

Length 63-70 mm , diameter 2-3 mm Segments 118, 
Colour dorsally bluish grey behind, purplish in front , ventrally a 



Fig 92 -Megascolex Jihcueta Stepb , pemal spto, lateral view of distal end, 
showing a relatively small number of pinna like spines, X oo. ow 

slaty giey , a fine dark middorsal stripe Prostomium epil^ous 
1, tongue closed behind, and marked by a median gioove I'lrst 
dorsal poie in 5/6 Setal rings bioken dorsallv, zz~2yz, or 
a httle more or less , ventrally the ring closed anteriorlv as far as 
XI, but thereafter soon becomes moderately widely interrapted, so 
that aa=2|a6 , seta a as a rule smaller than the rest, and ab 
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intherless than he , numbers 33/v, 41/ix, 37/xii, 42/\ix, and 36 oi 
^8 m middle of bod\ Clitellum my-xm (“') liJale poies mLon- 
spicuo'is, on ^eIv small papilla;, between lines a and b Sperma- 
tliecal poles inimite, close to the middle line, in 7/8 and 8/9 

Septa 8/9—11/12 inodeiately thickened, 7/8 and 12/13-13/14 
slightlj so , Gi/zard ban el-shaped, in vi I itestine begins in xa’ 
No calciferoiis glands Nephridia as bushv tufts, one on each 
side per segment, attaclied by a naiiow base oi by a coininon 
stem , tow aids the posterior end one loop gains increased promin- 
ence, but no part is attached to the septum Testes and funnels 
free m x and xi Seminal \ esicles small, lobed and flattened, in 



Fig 93 — Megasco^ex filiciseta. Stepb , distal end of a penial sera still in its 
sheath, with numerous spines, about 16 on each side X cn 500 

IX and XU Prostates small, flattened, and conflued to xmii, with 
lobed margins, duct not iisible ns a separate stiucture Speima- 
tliecm close by side of nexve-eord, ampulla oioid,'a separate duct 
not distinguishable , diverticulum halt as long as main pouch, 
aiises along with the Inttei from a common base Feuinl setm 
13 mm long, 22/4 thick, shaft bent in a bow, tapering towards 
distal end, tip slightly lecuiied , on each side of distal end a low 
of straight stout teeth arianged like the pinnas of a fern, the 
longer teeth 20 long and 5-6 ft. broad, the numhei of teeth on 
each side 8-16 

Remml-s The prostates and spermatheem were perhaps not 
fully developed The nephiidial condition resembles that in 
Woodwaidta bastata Strictly speaking, it is meganeplindial 
throughout, each tufted nephiidiuni being developinentally a 
branched megauephridiuni (cf leiuarks in introduction to the 
genus IFcodwatdta) The condition in the anterior segnients of 
2/ eunephrus is here continued throughout the body 

Distribution Purambikulam, Cochin State, S India 

15 Hegascolez innis MicJi 

1897 Megascolex ftnns, Micbaplsen, Mt Mus Hambiiig, xiv, 
p 210, text-figs 1, 2 

1900 Megascolea. fums, Michaelsen, Tier x, p 228 
1009 M.egascoIex /ions, Michaelsen, Mem Ind Mus i, p 18C, 
pi xiii, fig 24 

Length 255 mm and probably more , diameter 3-5 mm Seg- 
ments 386, tiiannular in anterior part of body Colour an in- 
*dehmte bluish grey ( ^ due to mode of conservation) Prostomium 
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small, retractile First dorsal pore iti 12/13 in general 

veiy small, a a little Urgei tiian the rest, especially in theimtenor 
part of the body, vential interval iii front ot chtellnm =13 «6, 
behind chtellnm =12 «5 (sette a and b closei together behind 
chtellnm than in fiont), dorsal interval =3-5 ys, numbers 56/ni, 
68/v, 65/x, 61/xin, 75/\xvi Clitellum not distinguished Male 
pores on small prominent pnpilloe, apparently close behind the 
setal zone, ca ot circumference apart , lateral to each pore are 
two papillee, one in Iront of the othei, forming with the papilla of 
the male pore a tnangulai aiea , in addition theie may be one pair 
ot papill© ventrally situated on the antenoi part of xix, almost 
contiguous in the middle line Spermnthecal poies two pairs, in 
7/8 and 8/9, about of circumference apart between the lines of 
a and e 

Septum 6/6 very thin, 6/7-13/14 thickened Gizzard m v. 
Intestine begins in xvii No calciferous glands List heaits m 
xiii Funnels (and probably testes) tree, two pans Seminal 
vesicles two pans, in xi and xii Pi estates with long band-like 
glarrdular part, much cut up , duct thin, straight Spermathecse 
with narrow tongue-like ampulla, without distinct duct, club- 
shaped diverticulum arising fooin ectnl end, three-fourths as long 
as main pouch, dilated ental poition consists of a large number of 
small pear-shaped seminal chambers opening into a central channel 
Pemal setm 2 mm long, 50 ft. in maximum thickness, with slightly 
bowed and bluntly double-pointed distal end (the points not sepa- 
rately visible as a rule, since in the usual position they cover 
each other) ornamented with numerous finely toothed tiansyersB 
ridges 

JRemarks Not improbably to be united with M templetmiams 

Distrtbutton Kandy, Ceylon (peihaps Perademya also) 

Idegascolex hendersoni Mtcfi 

1907 Jkfeyoscofer /icnrf« 5 om, MichoelseUjMt Mus Hamburg, xxiv, 
p 162, text-hg 10 

1909 Megascolev hendersom, MicbacUen, Mem Ind. Mus i, p 184, 
pr xiu, figs 22, 23, text-bg 16 

Length 140-230 mm , maximum diameter 6-8 mm Segments 
110-152 Colour dorsally bluish grey anteriorly, passing into a 
brownish oi reddish giey behind , ventrally yellowish grey Pro- 
stomium tanylobous, tongue rather broad, its sides converging back- 
wards Segments of anterior part of body tnannular Dorsal pores 
kora 6/6 Setse fairly large, somewhat larger on anterior part of 
body than elsewhere, ornamented with iriegular toothed transverse 
ridges , ventral break, regular, =l|-2 a6 , doisol bieak irregular, 
sssl-2y», numbers 2S/v, 33/viii, 38/xii, 36/xx, 40/xxvi. Oli- 
tellum saddle-shaped, xui-xix (=7), less distinct on xui and xix , 
darker in colour than rest of surface, not well- marked^her wise, 
segments biannulate, setm present on hinder annulus Male pores 
ca. of circumference apart, on small' papiUte m line witn , 
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behind the setal 7one Spermathecal pores one pair, in 8/9, ca | 
of circumfeience apart, between the lines h and c Copulatory 
papillae (te\t-fig 9d«) three pans, small and tiansiersely oval, 
situated betn een the lines b and c, at the hindei borders of ttvii, 
Avin, and siv, oi iii the grooves, the fiist pan smnllei than the 
others, the middle pair united to the poiophoies , the ventral 
parts of wii and as swollen, glandnlai, and somewhat ovei hanging 
the region between them, the lateial ends of these thickenings 
connected br a pair of longitudinal walls which run outside the 
papdlee, the male area between the w^lls somew'hat depressed 



Fig 936 — Mi’gascolezhe»dc?smiz 'Mich , 
Bpermntheca made transparent by 
acetic acid , X 8 

Septa 7/8-13/14 (oi 9 14/15) thickened, especially 10/11 and 
, the rest gradually thinner Gizraid very large, in front of 
6/7 (Esophagus swollen in xii, xiii, and xiv , in xiv the swellings, 
though not dehnitely set ofE from the cesophagus, resemble calci- 
feious glands, the wall of the swellings in all the segments has 
the lamellaled stiuctme of calciferous glands Intestine begins in 
XVI , no distinct typhlosole Last heai ts in xiii Funnels free (?) 
in X and si Vesiculro seininales two pans, loosely racemose, in ix 
and xii, the hinder pan the larger Pi estates confined to xviii, 
glandnlai part irregularly disc-shaped or broadly tongue-shaped, 
much incised, duct rathei thick and short, sti sight, musculai, 
hardly as long as the glandular part Egg-sacs (^) in xiv Sper- 
with oblong sac-like ampulla, duct abruptly set off, one- 
third as long and one-third as thick ns ampulla, divOTjjiculum 
indistinctly stalked, with 3—5 oval or rounded seminal chamber*, 
hanging dow n and pressed against duct, half as long as duct and 
much thinner (test-fig, 93 6) "No penial set© 

Dtsinhutton Tiger Shola, near jHodaikanal, Palm Hills, 

S India 

17 Megasoolex horai Steph 

1922 Megawolex horai, Stephenson, Bee Ind Mus xxiv, p. 432 

Length 110 mm , diameter 2 5 mtn Segments 188 Colour 
yellowish grey Prostomium slightly eptlobous (^) Dorsal pores 
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from 10/11 Setae in fairly regulai longitudinal lines , aa5=3-4 ah 
in front ot male poxes, s=2^-^ab in middle and hmdet parts ot 
body, zz=2~3 yz anteiiorly, =1|-1^ ys behind genital region, 
numbers 26/v, 27/ix, 32/xn, 32 /mx, and 28 m middle of body No 
clitellum or genital inai kings present Male pores on xvii, on 
papillae, about -I- of circumterence apart, in line with 6 Sper- 
inathecal poies in 6/7 and 7/8, m oi ]ust inteinnl to the line b, 
^ of circnmfeience apait 

Septa 7/8-13/14 very slightly stienglhened , 6/7 and 7/8 
attached to body-uali ventraily behind normal position Gizzard 
in VI, firm and barrel-shaped Calcileious glands m x, xi, and xii, 
stalked Last heart in xii Micronephndia in a single transverse 
row in each segment Testes and funnels fiee in ix and x 
Seminal vesicles in xi only Pi estates deeply bifid on the outei 
hordei , duet bent round sharply at its ectal end Ot aries in xn 
Speimathecse as small sacs sessile on body-wall, no sepaiate duct , 
a single diverticulum, narrow and tubular, about as long as 
ampulla, fiom junction of sac with body-wall No penial set® 

Remarles This species is closely related to an Assamese group 
of species of Notoscolex (N onnlh, steu/ai i/, and stnatus), and has 
doubtless arisen from some species of this group, independenth of 
the great majority of species of Meyaseolfv The organs in the 
anteiior part of the body are one segment furthei foiwaids than 
usual 

JDisinhutton Cherrapunji, Assam 


18 Megascolez bortonensis 8iej>li 

1916 Meyascolev hartonenus, Stephenson, Mem Ind Mus vii 
p 83, pi viii, iiga 19, 20 

Length 72 mm , maximum diameters inin Segments 141 Coloui 
light grey throughout Proslomium prolobous Dorsal pores from 


pen- 


pap- 




jcar 


Fig 94 — hortonensM Stepb , male genital 

® /. the surface of the thickened genital field, pap , flat slightly raisea 

papillce , pen , perns , pit , depression on xviii 

8/9 or m front of this (the single specimen was injured new the 
anterior end). Setal rings broken dorsally and '^entjally, 

; seto larger xn front of vui, and also somewhat enlarged 
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at hinder end , arranged m fairlriegular lines, especially a, b, and e, 
but not m pairs, ab=2^6e, minibers 20/n' and v, 22/\u, 22/\ii, 
behind clitelluni 24, in hinder pait of body 28 Clitellum xiv-xvi 
(s=d), smooth delimited by a constriction at each end Male aien 
■(text-fig 94) an almost i eitangulai tinckeiied patch, taking up 
lential suifnce of xiii, xviii, and |xix, on this are a pair of conical 
pointed penis-like projections near the lateral bolder of xviii, 
^ of circumference apart , a pan of circulai depressions on the 
interior part of x\iii, iiiteinal to and lather in front of the penes 
and connected together by a transveise fissure, and a pair of flat 
oval areas at the posteio-lateial corners of the patch, well 
■delimited but not inuih laised No sets on the male aten !Female 
poi e single SperuiatheLal pores one pair m 8/9, ca. ■) of circum- 
feience apart A thickened area on vin, comprising nearly all 
the ventinl surface of this segment, extending slightly on to ix , 
this area includes a pair ot darkei oval patches m the posterior 
half of vin ‘‘be outer bordei of each in linesith the sperma- 
thecal pore 

Septa 6/'i , 14 slightly thickened Gizzard subspnerical, in vi. 

No cnlciieions glands Intestine begins in xix Last heart in 
xiii Punnels in x and xi Seminal \ esicles in xi and xii, lobu- 
lated, meeting their fellows dorsally Prostates of moderate size, 
flattened, and compact, occupying xvin and x\ii , duct moderately 
stout, muscular, almost straight, and of same diameter throughout. 



Fig 95 — Megascolex hortontnsts Stepb , speriiiutlieca 

Spermathecffi (text-fig 95) with elongated o\oid ampulla, duel 
short and lalatnely wide, a third to a quarter as wide as ampulla, 
diverticulum finger-hke, about as wide as duct, two fifths as long 
ns mam pouch, arising near ecial end of duct No penial setss 

RtanarTes Closely related to M tempi and ^uiniiu The chiel 
■difiference from both is the larger number of setae , the male field 
IS not at all unlike that of qutntus , while the absence of calci 
ferous glands is more like tempt , the genital area of segment viii 
38 not represented in eithei tempt or qiantus 
DtstnbuUon Horton Plains, Ceylon 
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19 Hegascolex imperatnx {A Q Bow ne) 

1894 Mahhenua xmiKtaim, Bourne, Quart J Mic. Sci xxxvi^ 
p 12, pi n, pi IV, fag 33, pi V, fags 34-41 
1900 Megascote'i tmpetati i%, Micuaelsen, Tier, \, p 233 

Length 650 nim , diametei 11 mm Segments 200 Colour 
dark biown Piostoiiuum epilobous, encroaches veiy slightly on 
penstonimin Fust doisal pore in 5/6 Setal ungs almost 
closed, numbers 52/ii, SO/v, ll0/i\. Chtellum not defanitel)' 
limited, XIV to part of xx (=*6^), set® present Male pores 
small and close togethei , in the presen ed specimens, though not 
in the living, on an oval midvential papilla Female pores paned 
Spermathecal pores very small, three pans, in 6/7, 7/8, and 8/9, 
very close togethei Two pans of poies of accesson glands, on 
the hindei pait oi xvn and in gioove 19/20, about in line with/* 

G-izzaid in mi No calcareous glands, msophagus dilated 
segmental! y ni xi-xiv Dorsal vessel double m vii and onwards 
for some distance Two pans of testes and tunnels, iieein xand 
XI Seminal vesicles in ix and xn Prostates with large lounded 
glandulai portion Speimathec® sausnge-shnped, duct short, 
small diverticulum embedded m body-wall , fiist pair ot spernia- 
thec® smaller than second, second smaller than third Ko penial 
set®. 

Bematls. Bourne used this species m his investigations on the 
development of the set® and of the micronephridia 

Distr thuiton Lamb's Bock, Coonoor, in dense forest or jungle^ 
also on the Huhkal Droog opposite, on the other side of the 
ravine (oral communication from Bourne, — the locality is not 
stated in the original) 

20 Megascolex msignis MicJi 

1910 Megaacolex msigms, Michaelsen, Abh Ver Hamburg, xix, 
p 78, pi % 8 

1916 Megatcolei instgms, Stephenson, Rec Ind Mus. xn, p. 829, 
pi xxxii, fig 22 

Length 45-83 mm , maximum diameter 2-21 mm Segments 
115-145 Colour yellowish grey, chtellum light oiaiige yellow 
Prootomium epilobous f, tongue open behind Dorsal pores 
from 10/11 (perhaps a vestigial poie in 9/10) Set® small , setal 
rings legularly broken ventrally, aas=2-3a6 , iriegularly broken 
doisally , set® more closely set ventrally , numbers 36/v, 40/viii» 
40/xix, ‘^2/xxv (or somewhat smallei numbers may be found) 
Olitelluin xiu oi ^Xjn-xvu (a=s4^-5) Male pores about in Ime 
with h, ca J ot circumference apart, at the lateral hraite of a 
median transverse depression, or in pits which are bounded on 
their outer sides by semicircular walls Spermathecal pores two- 
pairs, m 7/8 and 8/9, about in line with 6, § of circumference 
apart. 
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Septa 6/7-13/14 thickened, the XQiddle ones most, but noue- 
uiuch Gi/znid in v (oi ’ vi) No calciferous glands Intestine 
begins in siv , no typhlosole Last heart in xiii Testes and 
funnels fiee in x and xi Seminal vesicles two pairs, fairly large, 
compactly lacemose, m xi and xii Prostates small, much incised, 
lobes faiily loosely arranged, duct moderately thick, a little 



Fig 96 — MegaBColex tnstgnts Micb , spermatheea 

shelter than the glandular portion, straight, slightly thinner at 
the extreme ectal end Ovisacs or similar structures may be 
present in xiv Spermatliecas (text-fig 96) with sac-like ampulla , 
duct fairly distinctly set off, length vanable, may be quite short or 
as long as or longer than anipulia , diverticulum from ectal end of 
duct, narrow but someu hat thicker at its ental end, as long as or 
rather longer than main pouch No penial setm 

Memarks In my specimens the dorsal pores appeared to begin in 
6/6 or 6/7 , and I found the lobes of the prostate closely pressed 
together In one of Michaelsen’s specimens the spermathecal 
diverticulum was forked some distance below its ental end 

The species is lelated to M Iconkanensis, and especially to 
M Jcavalaianus 

DistnhuUon Trivandrum, Nedumangad, and Kerumandi m 
Travancore , Karakulam, Cochin State , Panadhure, Ceylon 

21. Uegascolex kavalaianus Steph 

1916 M.ega'icolex katalamnus, Stephenson, Mem. Ihd Mus vi, 
p 91, pi IX, fig 27 

liength 67 mui , maximum diameter 1§ mm Segments 94. 
Colour pinkish grey, auterior end purplish Proatomiuin small, 
epilobous ^ Pipsti^dorsal pore in 6/6 Setse often small and 
difficult to see zz=i2yz, aa=^ab in front of clitellum, 3a6 
behind, and 84 ah further back , numbers 40/ix, 38/xii, ca 32/xix, 
and 28 in middle of body Chtellam ^xiii-|xvii (=4^) Male 
pores as minute white dots, each in the centre of a circular 
slightly raised area , the areas, white with a darker centre, take 
jip the greater part of the length -of xvui, and touch each other in 
the middle dine , the pores are in the setal zone and m line 
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■With h Female poio single 'Spermathecal poies minute, t«o 
pair"*, in 7/8 and 8/9, neai the middle line, about in line with h 
No septa noticeably thickened Gizzard baiiel-shapcd, in m 
<E 8ophagU8 bulged in \v, xvi, and x\ii, with tiansveise \ascalai 
striations, and small folds inteinally Intestine begins in si\ 
Last heaits in mv, these are smaller than those in \iii Funnels 
in X and ti Vesiculm seininales in m and xii, racemose, each 
meeting its fellow doisally Piostates confined to xviii, cut np 



] 7 ,g 07 — Jfeffoscofex kamlamutts Stoph , spennathoca 

into lobes w hich are tightly compacted together , duct straight, 
muscular, directed tiansveisely inw'aids, the ental pait narrow, 
the rest stout Oiisacs or smnlai stiuctuies present lu xiv 
Spermathecal ampulla flattened ovoid , duct w'ell marked off, 
model ately wide, about half as long as ampulla, diveiticiiluiii along 
narrow glistening tube, with dilated ental end, longer than main 
pouch, given off trom ectal end ot duct (text-fig 9/) ISo penia 
setae 

lietnai Is The species w'ns described from a single specimen , it 
18 difficult to know what to do m such cases, when there is no 
indication of the extent ot vaiiability It may ultimately have to 
be united w'lth M msignts The chief difference is m the male 
field and the hearts (the last m xiv m tins form), other details 
in which the two differ are the cesopliageal sw-ellings, the point 
of commencement of the intestine, and the absence of tlucfeenea 
septa in the present form The appaient 
speimnthecie are peihaps not lery impoitant, as Ins ga 
variable in ilf tnitgnts 

DtutnbuUon Kavalai, Cochin State, S India 

22 SCegascolez kempi StepTi 

1916 Megascolex 7.empt, Stephenson, Mem Ind. Mas vi, p , 
pi MU, hg 21 

Length 44 mm , diameter 2 mm Segi 
cbtellum rather lighter than the rest 
Bui sal surface flattened, slightly grooved 
thirds. First dorsal pore in ^7. Set® 


lentsllS Colour grey, 
Prostoinium prolpbous 
in middle.Md posterior 
in legular Idngitudinal 
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lines, but not gi onped in pan s , ventral setae larger at ends of 
body, rings broken dorsallj'^ and ventrally, (in=2a6, zz=s.2yz%. 
nuinbeis in front of clitelluin 12 (6 on each side), behind 16 
per segment Cliteliuni xiv— Jxvii (=3-^) Male pores on 
relatively large conical papillae, in line with h, and rather more 
than one-fourth of cii cum Terence npait Feraale pore single^ 
Speimathecal poies inconspicuous, in 8/9, in line with h A 
genital area on mi, mesial, tiansversely oval, raised in the form 
of a large flat papilla, its tiansveise diameter about twice the 
longitudinal , limited behind by 12/13, in fiont extending slightly 
on to XI, laterally extending as fai ns the hne b on each side 
No septa iiiarkedh thickened Giz/ard in ii, barrel-shaped, 
well developed No calciterous glands Last heart in xiii 
Micronephndia in regular transierse rows behind the clitellum 
in fiont of girzard as large tufts at the sides of the oesophagus 
Testes and funnels fiee in \ and xi Seminal vesicles lu xi and 
XU, the anterior small, of a few rounded lobules, the posterior- 



Fig 98 — MegascoUx kempi Steph , sparmotheca 

racemose, nearly meeting above the oesophagus Prostates forming' 
rectangular masses, only slightlj incised, duct shoit, narrow,, 
almost straight, of equal diameter thioughout Spermnthecal 
ampulla much elongated, fusiform , duct very short and nan ow , 
diverticulum finger-shaped, two-thuds to three-quarters as long 
and half as wide as ampulla, given off from base of ampulla 
(text-fig 98) No penial setae 

SematLs Very closely related to M qmniits , the differences. 
are in the genital fields, the piesence or absence of calciferous 
glnnd-like swellings, and the thickening or absence of thickening 
of the septa 

DistnbuUan Horton Plains, Ceylon 

23 Hegascolex konkanensis Fedarb 

1898 Megascolex ’konhanenstSy'EeA.aibjS Bombay Soc xi, p 434,. 
pi 11 , figs 1, 6-8, 10 

1900 ilze^afco/cj. AonAaneneis, Micbaelsen, Tier x, p 221 
1910 Megascolex konkanetm$, Michaelsen, Abb Ver Hamburg,, 
xiv, p. 76, pi fig IS 
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lyiO Met/tttcolex kotiTcanensts, Stephenson, Reo Ind Mus xn 
p 32fc ’ 

1931 Met/ascolp I kunkanensiSj Sle^hexiBon, B,ec Ind Slus \xu 

p rv> ’ 

1921 Met/ancilcT kmkanemtt, Miciinelsen, Mt 3tus Hainbure, 

wwiii, p 08 

1922 Mennscolpx koukanemis, Stephenson, Rlc Ind Mus 

p 431 ’ 

Extremely long in lelatioii to diameter , a large example 
415 mm long, 2-3 mm thick, 370 segments, a moderate-sized 
specimen 165 mm long, ca 2 mm thick, 218 segments Aiiteiioi 
end blunt, the woims being thickest at segment ii Colour 
whitish oi yellowish giey Piostommin epilobous ca ], tongue 
narrow and small Pirst doisal pore iii 4/5 Set® fauly small , 
ventral break distinct and legulai, aa=ca 3a5, doisal break 
irregular, towards posteiior end theie maybe no breaks, setae 
more closely set ventrally than dorsally in iiuterior pait of body, 
often arranged m legular longitudinal lines, numbeis ca 3o in 
anterior part of body, ca 24 at 2u0th segment Chtellum nng- 
sliaped, xiv-xvi or ^xvn ( aaS-S^) Male poiea each in a special 
aiea, which when iully developed is oval, with its axis directed 
forwaids and a little inwaids, and appioaches its fellow’ towards 
the middle line , each is depiessed, with clean cut margins and a 
transverse iidge passing acioss the fiooi, and occupies win, 
encroaching also on xvii and xix , male pores on the transverse 
iidgo, ca one-fourth of the circumference apart Female pores 
palled Speimathecal pores two pairs, m 7/8 and 8/9, ca -j^ 
of the circumference apart, situated ventro-Iaterally 

Septa 6/7-12/13, thickened, the anterior ones as far as 9/10 
fairly strongly, the rest gradually less so Gizzard large, in vi 
No calciferoiis glands Intestine begins m xvi Last heart 
m xiu Funnels tree in x and xi Seminal vesicles compactly 
racemose, the lobules almost spherical, m xi and xn Prostates 
with very large glandular part consisting of numerous branched 
lobules, the end branches long and finger-shaped, the whole being 
“mop-like”, duct thick, fairly long, muscular, thinner at the 
ends, no copulntory sacs Speimatbecm with stalked pear- 
shaped mam pouch, the ectal part being perhaps morphologically 
part of the ampulla, and the vestigial duct contained in the body- 
wall , diverticulum given off from mam pouch where this joins 
■bodv-wall, elongated, slightly swollen at ental end, with simple 
lumen, length about half that of mam pouch , in many sperm^ 
thecffi a spermatophore, filling the narrower part ot the ampulla 
and projecting upwards into the dilated portion No penial set®. 

Jhstndu/ton Tnrandrun), Shasthancottab, Kulattapuzba, Itfad- 
dathoray, Kerumna^, Quilon, Kottayam, all m Tmvancore, 
Fkimki^m and Chitoor in Cochin, Falgbat, Caheuf, Xiruvallur 
and Timr in Malabar, Mangalore in S. Kanara, Laccadive Is, 
N. Konkan 



HSeiiSCOLEX, 


255 


a var longns Stcph 

]916 Meqascolex T>.onkanensts, Tar longus, Stephenson, Mem. Ind 
Mns VI, p. 97, pi II, hgs 34, 36 

Length 345-570 min , maximum diametei 3-4 mm Segments 
ca 400-550 Anterior end truncated in appearance, body becomes 
much narrower (2 mm only) behind the antenoi third Pro- 
stoinium proepiIobouB, with the addition of two short grooves on 
dorsal surface of segment i Pirst dorsal pore in 5/b Dorsal 
break in setal iing ca 3 yz in front of clitelluin, yz behind, and 
still further back ring is closed, in front of clitellum rential 
break = 2a&, behind clitellum -=3-4 05 , setss in front of clitellum 
mostly very small, ventral sets of xii-xvii enlarged , in anterior 
part of body o5=sl^ 6c, numbers 30-33 m front of clitellum, 30 
at end of first third of body, 28-30 near hinder end Male pores 
probably on a pair of transversely oral papillae which me joined 
across the middle line, the whole having the shape of a dumbbell 
Pemale pore single Spermathecal pores small, in 7/8 and 8/9, in 
line xiith d or de 



Ftg 100 — Megatcoiex konkanams 
Fedarb-rar longus, eperma- 
tbeca 

CGizmrd in v Prostates (text-fig 99) small, confined to tviii, 
imshy, composed of many lobules of various shapes from finger- 
ahaped to spherical , duct passes straight inwards, is soft, slightly 
glistening’, thin at first and dilated in its terniinat portion. 
Spermathecal ampulla ovoid , duct half as wide and half as long 
again as ampulla ; diverticulum given off from ectal end of duc^ 
email, club-shaped, half as long as duct or less (text-fig. 100) 

Rtmarht, The differences from the type form are the greater 
ength, the conformation of the male field, the single female pore 
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the smaller si/e of the prostate, and different shape of sperma- 
theca If Michaelsen’s supposition regarding the true relations 
of ampulla and duct in the type form are collect (\ ant ), these 
relations are still fuither obscuied in the present \ariety 

Though theie was no distinguishable clitellum in the specimens, 
the one dissected appeared to be mature, since copulation had 
occnired, the spermathecai dn erticulum being full of gliste n tn <r 
sperinnto/oa “ 

JhsU tbttftOH Farainbiknlain, Cochin State 

24 Hegascolex lencocyclns (Schma) da) 

1861 Fatchaeta leucocycla, Sichniarda, Neue wirbell Tiiiere^ I, 
pt u, p 13, pi x\ m, tig 160, text-hg 

1592 Megatcolex ccendeifs (pait ), Beddaid, -inn Mag N H (6) 
IX, p 122 

1895 Megascolex ccct uletis (part ), Beddard, Monog , p 386 

1897 Megascolex leuconfcbis, Michaelsen, Mt Mas HamWrg, xiv, 
p 216, pi fig 4 

1900 Megascolex leucocgclus, Michaelsen, Tier x, p 233 

Length 240-370 mm , diametei 10-12 mm. Segments 133- 
174 Colour bluish grey, with shining white ridge-like seta! 
zones , veuiial surface yellowish w hite Frostomium epilobous ^ 
First dorsal pore in 5/6 Setce more closely set ventrally than 
dorsally, rings irregularly and shoitly broken both dorsally 
and ventrally, a<i8=2(i&, zz anteriorly = 3-4 numbers 24/ii, 

55/v, 67/xii, fa3/xx, 67/xxii, Clitellum iing-sbaped, swollen, 
xn or xiv-xviu or |xix (=5-7|) Male pore single, midxentral, 
on a cone-shaped papilla Female pores paiied, close together 
in front of setm, not always at the same horizontal level Sper- 
mathecal pores median, in 7/8 and 8/9 A transversely oval 
copulatory cushion nndventrally on the hinder part of xvu, 
showing sometimes a transverse series of dots, perhaps the 
openings of glands , rarely a similar cushion on the hinder part 

of XIX 

Septum 8/9 slightly, 9/10-12/13 more strongly thickened 
G-iz^ard in vii, large and barrel-shaped No calciferons glands. 
Intestine begins in xr, with laige lateral swellings in xxix con- 
fined to that segment Last hearts in xiii Testes and funnels 
free in x and xi Seminal vesicles three pairs, small, sausage- 
shaped, in XI, xii, and xiu , segments viii-xn occupied by free 
speim-masses Frostates paired, with small glandular portion, 
duct fairly thick, straight Spermalhec® unpaired, the ampulla 
an irregular sac , duct sharply niorked off, shorter than ampulla, 
sausage-shaped , diverticula tw o, ansing from duct, broad, short, 
hanging dnwn, each with several seminal chambers Penial setm 
3 mm. long, 50 /i thick at base, slightly bowed, tapering grodually , 
distal end bent backwards and hollowed out in spoon fashion, tip 
shglitly bent forwards, ornamentation of numerous thickly set 
rings of teeth 
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2temml,s Tlie otiginal desciinlion was altogetliei incomplete, 
and the worm would have been uiiiecogmzablu if tlie type had 
not been pieserved Beddatd, who was not allowed to dissect 
Schmarda’s inaterial, cotichided that tbewoim Mas M ccctuleiis, 
but Alichaelsen on dissection lonnd that this was a mistake 
The Moiins apparently fiagment easily, losing the hindei end 
Thelattiial swellings of the intestine in xxix may be the beginnings 
ot the caicii ot Phei eiima 

Digit thuhon Kandy and Kuwaia Eliya, Ceylon 

25 megascolex longiseta AIicTi 

1907 Megasoolex longiseta, Michaelsen, Mt Mus Hamburg, \xir, 
p ICS 

1909 Mega\rolev loiirjtsettr, Michaelsen, Mem Ind Mus i, p 18i, 
pi MU, hgs 20 21 

Length 180 iiiin , diameter 5-6 inni Segments 240 Coloui 
yellowish or in parts brownish giey’ Pirst doisal pore in 7/S 
Setal lings with lather large and legulai ventral gap, and rathei 
largei and appaieiitly irregular dorsal gap, m anteiior part ot 
body vential setae somewhat enlarged and setal intervals greater, 
uuuibeis in front ot clitellum and back to about xx\i, 16 , 



Fig 101 MegatOolcxJotigiKla'hltLh , JFjg 102 — Mt^abcolctlongi'tfayixtStx , 
spermatheca, cleared in acetic penial seta a, whole seta, 

acid (ampulla somewhat flat- X 10, b, a nirt of the shaft, 

tened in preparatiun) , X 12 X 250 

thenceforward more numerous, about 40 or even more ( ') Male 
pores ventro-lntoral, of circumference apart Speiinatheciil 
pores two pairs, in 7/8 and 8/9, about one-fourth of circumference 
apart 

Septa 6/7—12/13 rather strong, 13/14 scarcely thickened 
Mizzard large, in v No calciferous glands Piinnels free in v 


s 
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and XI Seminal vesicles in xi and xii, rather small, racemose 
Prostates «ith rather small, latiier loose grape-like glandular 
portion , duct about as long as glandular part, ii regulat ly bent, 
moderately thick, narrower at ectal end Spermatbecse (text-fig 
101) with elongated ovoid ampulla, duct not abruptly set ofE, 
about half as thicK and halE as long as ampulla, diverticulum 
given off from ectal end of duct, club-shaped, about as long as 
and half as thick as ampulla, with four tube-like undulating 
seminal chambers m its eiital portion, uhich cause longitudinal 
protuberances on the surface of the diverticulum Penial sets 
(text-fig 102) ca 7 mm long, vei}' slender, ca 25 p. thick at 
proximal end, S/i at distal end, strongly and irrcgali^lv bent, 
shaft ornamented by small irregularly scattered tnangulai closely 
adpressed teeth, tip plain and rather blunt 

Dtsi) tbuiton Nuwara Eliya, Ceylon 


26 STegascoIex lorenzi Bosa 

1894 Meqaaeolex lotenm. Boss, Atti Ac Torino, xxix, p 6, 
pi fig 4 

1900 Megaicolev lorenzt, Michaolsen, Tier, x, p 230 

1910 Megaacolei lorenzt, Michaclsen, Abh Ver Hamburg, p 70, 
pf fig 9 

Length 27-60 min , diameter 1-2 mm Segments 121 
Colour (m alcohol) white Prostomium proepilobous Dorsal 
pores fiom 4/5 , that of 9/10 very large, that of 8/9 only a little 
smallei Setse set closer dorsally than ventrally , sette a a little 
larger thou the rest n the anterior port of the body, m regular 
lines , ventral break of moderate size, no dorsal break j number 
XU xii, 50 Clitellum including xiv-xvi ond parts of xiii and xvii 
Male field a transverse’ median depression, rectangular with 
rounded angles, its length that of segment xvm, the lateral 
mai gins 'thickened and bow ed inwards , male pores on the lateral 
slopes of the depression, about between the lines of 5 and e 
Spei mothecal pores two pairs, in 7/8 and 8/9, between the lines 
5 and e 

Septa 5/6-13/14 thickened, the middle ones of the series most 
so. Gizzard very small but not vestigial, in v. Ifo calciferous 

f lands <Esophagu8 swollen s^mentally m viu— xiii Metandnc, 

unnol^ free in xi. Seminal vesides a single pair, much incised, 
in XU Pi estates may be short or of the length of 4 or 6 segments, 
tongue-shaped, ninigin rather lobed, duct straight or slightly 
sinuous Spermathecal ampulla sac-hke, ovoid, duct not obraptly 
set off, short, moderately stout ; diverticulum shortlj' staiKed, ol 
2, 3, or 4 seminal chambers bound together m a common mass, 
about one-tlurd as long as mam pouch No penial set® 

Distnhvtion Kandy and PeiadeniyaJ Ceylon. 
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27 He^ascolex maaritii (Kmh ) 

1883 Peiichtpfa annata, Beddnid, \iiu Mag X II (3) mi , 
p 216, pi Mil, figs 5-7 

1886 Pencheeta bivagi7iata-\-P Aa/e£/e»sts, Bourne, 1’ Z & 1886, 
pp 666,669 

1858 Megabcolex aimatu^, Rosa, Ann Mus Genoia, (2a) m, 
p 139 

1895 Migascolei ai Beddaid, Monog p 381 

1847 Megascolex ai matus, Micliaelsen, Alt Mils Hamburg, , 

p 6 

1898 Megasfolei ai mattes, Micliaelsen, Zool Jabib Sist \n, 
p 144 

1900 Megascnlex maut ttu, Micbnelsen, Tier \, p 237 

1903 Megascolex maunUi, Beddaid, Fauna Laccad Aichip 
p 376 

1909 Zam/it/o MiaMi t^ti, Micliaelsen, Mein liid Mils i, p 179 

1910 Lamptto mantitu, Alicbaelsen, Abb Ver Hambuig, xix, 

p 62 

1911 Lamptto maut ttu, Cognetti, Ann Mae N II (8; vii, 

p 498 

1913 Lampito mauniii. Alicliaelsen, Mt Miis Hambuig, \x\, 

p 79 

1914 Miaw {<», Stephensou, Bee Ind Mi>s -v, p 340 

1915 Miaui Stephenson, Mem Ind Mus m, p 75 

1916 Zampito Minvi t^tt, Stephenson, Hec Ind Miis mi, p 315 

1916 Lamptto mawitn, Piasbad, J Bonibaj Soc xxn, p 604, 

p] 1 , figs (i, 15, pi 11 , fig 8 

1917 Zfimpi/o Sfephensoii, Rec Ind Mus mii, p 385 

1920 Z'/»i;n<o inaui {t», Stephenson, Mum Ind AIus vii, p 222 

1921 Mer/ascolex mawitn, Stephenson, Rec Ind AIiis x\ii, 

p 739 

1922 Megascolex maw tin, Stephenson, Rec Ind Mus xmi, 

p 432 

1916 Megascolex mauntn, Michaelsen, Mjoberg's Austral Bxp 

p 62 

Length 80-210 min , diameter 3|-5 luni Segments 166-100 
Coioni dark yellow with purplish tinge at anterini end 
Prostoiniuiii proloboiis or epilobous 4 Segments v and m 
biannnlite, the rest of those in front of the cliteilum triunnulnte 
First clot sal pore 10/11 or 11/12 Setal rings interrupted 
ventrally, aa=r 1 t-2^«i5 , doisal break absent or extremely small , 
setal iiiten'als decrease from the ventral end, seta a is enlarged, 
especially in the antenor pait of the body, and ornainentsd , 
numbers 3 S/m, 44/v, d4/xxi, and 33 m the middle of the body 
Cliteilum xiv-XMi (=4), ring-shaped Mole pores on large round 
papillae, ra one-fourth of circiimterence apart, wliiih take up the 
whole length of the segment and press aside the furrons m hont 
.ind behind , no setae between t he pores Female poi es double, 
hut very near eicli other, anfeiiorly on xiv Speriiiathecal pores 
thiee pairs, in 6/7, 7/8 and 8/d, in line with seta A 

Septa 7/8-12/ 1 3 t hickened Gizzard in v vi) No calciferous 
glands List liCiirt in xiii Megaiiephiidin accompany the 

s2 
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iincionephridia tiom about \x onwaids Testes and funnels 
t^ee m x and \t Seminal \esiele8 in ix and xn, iiregulnily cut 
up into small lobes Pioslates much lobulnted, occupying xvm 
and xix Spermathecso with elongated nmpulKi,constiicted in tlie 
middle, and nniiowing towards the external opening, duct not 
distinctly marked off, tuo diverticula, club-shaped, opposite each 
othei, one-third as long as ampulla Pemal setcc 1 1-2 mm long, 
with a single cuive, tip horseshoe-shaped with semicircular 
concavit}', {fattened, mimeious rings ot large slender spines 
standing off somewhat fiom the shaft. 

Disti ibution Veiy widely distiibuted , has been lecoided fiom 
all parts of India, except appaienlly the United Provinces 
Iiahoie and Kapurthala, in the Punjab , Calcutta, Ranigonj, 
Bhogaon, Baj^hahi, Saiaghat, Petiaconn, and Btliguti, m Bengal, 
Sur Lake, Orissa, Bombay, Bioach, Surat, Ahmedabnd, iNadind, 
Sirvai Madhopul, Uiiann, Baioda, Pnlchai, Joshachivir, and 
Godhra, in tlie Bombay Piesulenej , Poitvigimse India, Neinni 
Kheii, Katiii, Gwnhoi, and Jubbulpoie in Cential India and 
Contial Fioviiues , Dungaiputa and Banswaia, in S Eaiputniu, 
llydeiabad, in the Deccan, Madras, Salem, 33nnm, Poudicluni \, 
Eamnad, Cochin State, .vnd Tiavancoie State, m S India, 
Dowlaishw eram Godaveii Dist , on the B Coast, Mandalay, in 
Burma , fiom many places iii Ceylon , fioin the Andaman Islands, 
tlie Maldives, and Laccadives 

Outside India it has spread m the legion of the Indian Ocean, 
in the Malay Ai cliipelago, an ^ in S and S 33 A^ia generally Its 
original home cannot be detei nned 


a var zeylanicus (Stejih ) 

1013 LampttomaunUi,\D.x c«y/ffn»cw, Stephenson, Spc/l Zeyl un, 

p 262 

Length 100 mm , diamelei 3] mm Segments 147 Colom 
grey Prostomium prolohous Doisal poies fiom 12/13 Male 
pores in large round sucker-like depiessions with raised and 
swollen margins, one-fouith of the circumference apart female 
pore median The breaks in t he setal i mgs ai e more mniked than 
in the type foim , xentrally an— Sab in fiont of and 3^ ah behind 

the chtellum , doisally ?s=:2-2| ys „ , 

Septa 6/7-13/14: thickened, 8/9-12/13 most Gi/./ard in u 
(Esophagus bulged m xi and xu, but no calcifeious 
Intestine begins m xv. Piostates tompai iitnely small, duct thicK 
and S-shaped Accessoiy piostates near tlie mam glands, one on 
each side, situated eithei iii fiont of oi behind the main glan , eao 
with a shoit stalk, and of the same textine as the 
Speimathecal ampulla fusifoim, no distinctly ' 

diveiticuhi one or two, minute club-shaped, fj®'" 
quarter as long as the ampulla Penial selte 0 83 mm lon^, 
22-27 p thick, lesembhng tliose of tlie.type iorni 

Distj ibxiUon. Anu’adhapxua, Ceylon. 
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28 Megascolez multispinus JUuIt 

1S07 ^^e^/a (oh i miiltiyuuifb, Micliaelben, iNft Mus ILtinbuig^ 
p JJ], pi h>r 27 

lyOO l/rc/rtAfo/ci Micliaelsen, I’lei p Jil 

lienstth 130 - 19,3 mill , iiiazitniiin diainetei 54-7 iiiiii fScginents 
115 - 145 , not (lehiiitelj iiiultiannuLir Piostomiiim pioloboiis 
Coloiii an equable bliiisb giey(’ caused bv method ot pieseiiation) 
First dois.il pole in 5 6 Setie all ver}"- small, iiiigs only bioKen 
ventially loi a -slioit distince, fffr= 2 - 3 frft , setae moie closely set 
on each ‘•idc ot the midxential line, numbers 58 'ii, S 4 v 82 \, 
81 /vni, 72 /v\, 68 wvi, 72 /\\yMi Clitellum ■>ndd 1 e-‘,h.iped, 
i|(\iv- 4 \vni (= 4 |) ! 3 tale poips on piominent papillae, one thud 
of cuciiinfeieiicp .ipait, no setae between them Thiee pans 
copulatoiv pits, small deep, tiansveise in direction, on 10 / 17 , 
17 / 18 , and 19/20 (some may be absent), slightly intcinal to line 
of male poies may be eveited and appeal as papillae I'emile 
pores pallet! Speimathecal pores one pan, in 7 / 8 , one-thud of 
ciicumfeieiice apart 

Septum 5/6 thin, 7 / 8 - 13/14 lliickened Gri/, 7 aid in ^ and vi, 
5/6 attached to its middle 27 o calciteious frlaiids Intestine 
begins 111 xr oi zii Last lieaits m ziii Two p.iirs tunnels, 
enclosed in testis sacs, in -v. and m, those in z lathei laigei Tw'o 
pans seminal vesicles, simple in foim, in i\ and mi Pi estates 
with medium-si 7 ed glandulai portion, dnct thin, almost stiaight 
Spermathecal ampulla laige, duct thick, uneven, with niiineious 
seminal chain beis iii its wall No penial setoi 

Distnbtihon Ceylon (piobably Peiadeniya) 


29 Megascolez nuieliyensis Mich 

1897 Mff/abcolei nm cliyeims,, 3Iicline1seii, Mt 3fiis Ilniiibm;r, 
MV, ]) 212, pi ligs 12, 13 

1900 Meffiiscule i nuielii/eiisis, 3Iicliaelsen, Tiei \, p 229 
lOiq Mri/ascoler niu ehyensif, Stepheiison, 3Ieiii Ind Afiis m, 

}) 7-y 

Length 1,33-153 mm niaxuiium diametei 04-7 mm iSegments 
lO'J-127, tiianmilai owing to elevation ot setal iidges Almost 
colouiless (sublimate pieseiiation) Prostoiiiiuin epilobous ^ 
Pnst doisal poie 5 6 .Setal iiiigs w'lth iiiegulai dorsal bie.ilv, 
i;s=14-3»/r venti.ilh in front of clitellum rt« = up to 1J«5, 
behind chtelluni ==2-3«fj , iii the most nnteiioi segments the hist 
few' iiitei setal luteiials deciease on passing outw'aids fiom the 
middle line both cloisally iiid ventially, w'hile \eiitinlly the selas 
themselves also become sinallei on passing outwaids, othei 
specimens show in eiilaigement ot the \ential setae in segments • 
111 or IV to vui 01 IS., while those of x maybe maiKedl\ small, 
numbeis 29/v, 34/z, 3S/xiz, 52/x\vi Clitellum indefinite, may 
be absent in tull}’- mature individuals, about mu-xmi (=o), 
marked onlj' bj' a nioie jnonounced puiple colour on the dorsal 
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suiface Malt- poie^ about in line «itli /, j ot circnmfeiencp 
apait, siuionnded bj broad ring-shaped walls wlncb fuse 
midientnlh Pemale poies paiied Speinntliecal poies one 
pan, in 8 9, about in line with gr, ^ of ciicumleience apait 
Septa 8 9-16/14 tliicliened, esjieciall}’ 9 10-10/11 Giz/anl 
film and bniiel-sbaped, in ii (oi >ii’) No nileileioiis glands, 
rosopluigiis dilated and innei sniface of wall lamellated m mi, 
swollen and jiiobabh sirailai iiiteinally in mii Intistine begins 
in \v List iieaits in \iii 'I’estes and funnels in testis sacs ol 
cbaiaiteiislio toiin, a tliin meinbiane extends lioni tbennteiioi 
to the posteiioi wall of each of these segments, enclosing 
alinientaij canal and lieails, as well as testes and funnels 
Seminal \esicles varung in number, foui pans, in m-m\ those 
in xi contained within the testis sac, those m \ii the laigest oi 
theie may be one pan onle, in xn, each vesicle is peai-shaped, 
the lowei end being the bioadei, the suiface mammillatedall oier, 
01 mamiinllated o\ei the iippei and smooth oiei (helowerpoitioii 
Piostales with long band-shaped glaiidulai poition, much 
lobulated, extending backwards on intestine to xviii oi \\v, diut 
short, stout, ineguhily bent, passing outwaids and backwaids 
fiom anteio-esternal end of gland Noaccessoi} ji.ostnte glands 
.Speunatheeal ampulla veiy iiregulai in shape duet innable in 
length as long ns ampulla oi much shoitei, sinning, stout, Innndei 
towauls ectal end, diveificnlura given off neai ectal endol diiot, 
club-shaped, iniying in si/e,-as thick .is oi tlucKti than duel, as 
long as 01 not so long as ampulla, two nccesson diieiticuln tiom 
iieai base ot the puiii ur, stalked, each with two oi thiee seimiial 
chambeis Pciiial setie 1 0-25 mm long, 45-57/1 thick at middle 
ot lentil bowed, luoie so at distal end, tip ta| eimg and bliiiitl) 
pointed the distal moie eniied poitinn oinamented b\ numeioiis 
small /ig/ig lines, winch, lioweiei leue the eslieine end fiee foi 
a little distance 

Emails Tins species is neai M cmpHatm 

Eistiikitm NiiwaiaElna Hoilon Plains, both in Ceilon 

fO Ifegascolex pattipolentis 

I'lll Mfi/ascolei pirMi/wifeHas, ■'stephtiisnii hpol Znl \iii, p 
203, pi II, hg b 

Length 50 mm , diamelei 2J inm iSeguieiilsl29 Piostomiinii 
coinhiiied ]iio- and cpilolous ] Fust dorsal poie 5/0 Set® 
aandiiii ngulii longitudiiial lines -veiitinlbie‘ik=2-2jnf<,do’sal 
bleak decicasiiig backw iids,=5yr mteiiorly, 2yz at sin, IJi/s 
behind middle fluid .iiid is absent at hiiidei end, nuiiibeis 
20'siii iO 111 middle of bodi and 24 at junction of muldie and 
posteiioi thuds Clitellum ^ Mai- poics in the line ot i, -j of 
cuduraieience apart, on papill® which aie connected by a 
transiei'e iidge Speunatheeal poies in 8 0, m line with h 
Genital papdl® (text-fig 103) two pans in 17/18 and on xix, the 
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(posterior pair transversely oval, with their centre in the line of h, 
iabutting on 18/19 in front but not leachmg the hinder border of 
the segment, the.inteiioi pair smaller, also transverselyeiongated, 
bordering the anterioi edge of the male papillae 



Fig 103 — 'Mcgaseolex paHipolenai^ , male genital aiea 

Mepta 7/8 and 8/9 moderately and 9/10 and 10^1 L consideiably 
stren^heiied Gizzaid laige, in n Calciferous glands only 
lateial swellings of the oesopliagus) in xv and xi i Male funnels 
free in x and \i Seminal vesicles in xi and xii, lobulated, 
surrounding alimentary canal Prostates of moderate size, simple 
rounded masses, not lobulated, with stout ducts, the whole 
lesembling a mushiooin Sperinathecsa one pan, fusiform, with 
shoit thick duct, diverticulum finger-shaped, as long as ampulla, 
attached to duct at its ental eud No penial setm 

Dxstnhutxon Pattipola, Oeiloii 

31 Megascolex pharetratus Rosa 

1894 Megasaalei phaietiatus, Itosa, Atti Ac Torino, vxi\, p 8, 
pi tigs 1-^ 

1900 jlfeyirsco/ea pAaie^ia^KS, 3Iicliaelsen, Tiei x, p 2,31. 

Length 50 mm , maximum diametei 3 min Segments ca 150. 
Colour in alcohol white Prostomium epilobous Pirst doisal 
pore lu 6/7 Setal bieuk regular lentrally, and very large, 
doisal bleak iriegular, setal intervals decrease outwards from the 
middle line at fiist, both on the dorsal and vential sides, numbers 
18/xii, 30-40 behind the clitellum Clitellum xiv-xvu or xviii 
(=4 oi 5) Male poies m line with h, on small papillae Female 
pore single S per muthecal pores one pan, in 8/9, in line with 5 
A pail ot large tiansversely oval papillae on x, extending between 
a and b , a single papilla on 12/13, the largest of all , anothei , 
also unpaiied, on 15/l6, in addition 11 otheis, much smaller, 
some paired, others unpaiied, on xvii, xviii, and xix, as well as on 
grooxes 17/18 and 18/19, amongst these small papillae xxinds on 
each side a glanduhii line, which fuses with the one on the othei 
side in the middle line of xix 

Septa- of. the anterior part of the body as far as 9/10 much 
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tliicKeiied (Jia^aid elongated Prostates inucli lobukted , duct 
of inodeiate thicloiess Spei nmthecal ampulla peai -shaped , duct 
not set off, dnerticuhnn tubuki, somewhat contoiled, a' little 
shoitei than .unpulla and duct combined Penial seta: a little 
moie than 1 mni long, bowed, with a nairow and pointed smootli 
distal end, pio\inial to which aie two longitudinal lows of coaise, 
blunt, slightly pio]ecting teeth " ’ 

Rniiiuhs, The ^entlal setal bleak is said to he ol the 
iiicuinteieiice, which of couise is i mistake, peihaps toi 
the hgiiie does not seem to show an e\tinouhnaiil\ Inige intenal' 

tbutmi Kandv, Ceylon 

32 Megascolex pheietima Mnh 

I'JJl Miiia<icoki phvteiwia Michiiel«en, Mt Mns llnnibui<r 
wxMii, p 06, te\t-tig t'd 

Length 63 nun , diametei 2-3") mm Segments bo Colour 
dorsall} i eddish oi biowiiish giey setm on pale ciiculni lulges 
Piostonnnm epilohous la ^ tongue open behind, but hounded 
n tiont bv a tiansseise tuiiow {oonibined pio- and epiloboiis) 
Doisal poies tiom 5 6 (’4 5) Set© set lather widei apait 
d<u sally, ffrt=4-6a6 zs=c\ 3-4 vs < numbers 52 /mi, 4h/M\ 
Olitellum ling-shaped ^ mu-mu (=f 4j)^ Male poies on slightly 
i.used i.itbei nulehnitely limited ])oiophoies, in or peihaps 
slightly in tiont ot the set.il rone, ca of cncumference 
apait Spei inathecnl poies two pairs, neai each othei (f mm 
ipait), 111 7/8 and 8/9 

8epta 6/7-14/15 thickened, those ot the testis segments 
stiongly so Girzaid veil Inige, cylindrical, iii m (Esophagus 
swollen segnientallv in Mi-xin the walls with lamella: pi ejecting 
intein.ill} in \i-sin !Xo typhlosole (in a^eiioi part ot niios- 
Inie) ^Iicronephridia difiiise, in man) 'places laigci tutts 
jnesent Funnels tiee in \ and m SeTnmnl resides leniloim, 
racemose in \i and rii Pi estates confined +o win , duct thin, 
straight, of equable thickness thioiighout Speimathecal anipnlki 
elongated, widei towards its eiital end , duct faiily well iiiaiked 
off, much tliinnei than but almost as long as ampulla , dneiticiiliim 
single club-shaped, small giien oft fiom ectal end of dnet, Iwo 
thuds i', long as duct Xo penial sette 

Dislt ihnitov Manakoti, Cooxg 

33 Megascolex polytheca bVc/ift 

l'>r, Meyu'.colex poh/tkera, •Stephenson, Mem lad Mu* .i, 
p 89, pi 1 111, hg 2 ) 

Length 160-250 mm , iiiaMinuin diainetei 34 mm Segmrnls 
264 o inoie Coloiii a uniloTin giej, except at anteiioi end, 
which is darkei w'ltb a purplish tinge Body stout and cylni- 
diical as lai as m, antenoi halt behind genital segments is 
flattened i.itb a doisal gtoove Piostomiuni pioepilobons oi 
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epiloboub 4, tongue open helimd Dois>il puies fium 4>o Setal 
lings .ilmosi closed dorsaIl> (may be quite closed behind 
clitelluiii) , ieutr.il bieak auteiioil\ =3^5, beliiiid male poies 
4 ah, and iui tliei back iiiiv be as much as 5 ah , setie of a -it set 
oil laised iiiig->, giving a tiiannnlate appeaiance to the segments, 
ah gieatei than he a and h ate in regulai longitudinal lines, and 
.lie laigei than the othei setne, t, d, and e may also be in legulai 
lines behind the genital legioii , setje of pieclitellai legion sinallei 
and moie iiunieioii>- Ilian those behind, numbers 54/1^, ca 46/xi\, 
and 46-48 fuithei back Chtelluin ^ Male poies in line uitli he, 
on citculai while papillae which take up neatly the whole length 
of the segment 8pei in athecal pores numerous, in 7/8 and 8/9, 
.ippeaiing as a low ol white points on each side, 6 to 9 in 
number, o\tending outw.iids fiom between ft and < the mteivals 
between successne apei tines lathei gieatei than the inteisetal 
intervals 

Septa 7/8-11/12 consideinblv thickened, 7,8-9/10 iiio&t of all, 
those 111 fiont and behind 6 hghtl 3 '^ thickened Gizzaid bairel- 
shaped, in i Ko caloifeious glands, but the oesophagus is 
dilated, w'lth laige ti.ansveise lasculni btiiations in \ii-viv 
Intestine begins in xix Punnels fiee in v and xi Seminal 
lesicles racemose, in \i .and \ii Pi estates composed of small 
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Fig 104 — Mtga'tolex poli/lhe<.a Steph , sp ininlliecB, nfiei deiung.Ai ,blood- 
iCbsel 1 mining along Us side , oai .portion ol itsciiiU containing onl^ 
gnniiil II mallei, rp epithelial lining, t, ti nii«pni ent macs, tilling 
"lealpr jtnt ol tiiviti X 90 

lobes closeh coiiipiicted togetliei, confiued to win but causing a 
bulging torwaids and backw aids ot the sepi.i , duct short, sinning, 
.and stout, widened neai its teimination Speniiathecte (te\t- 
fag 104) small and numerous, disposed iii a low on each side ot 
the segment (mu and ix), eaih a clubnshaped oigaii, witli a long 
stalk, tlieent<il end dilated, length of e.ach up to 1 iiiiii , bieadth 
at the widei end t.i 0 2 mm Xo jieiiial setse 

Dishihvtion Ivaa<il.i], Cocbiii State 


a \ai zonatus .Stcji/i 

3915 Md/asculex aai sovatas, Stephenson, Hem Ind 

Hu*! M, p 90, pi la., fag 26 

/ 

Length 110 mm , diainetei 2^ min Segiiieuts 145 Colour a 
medium grey, with darker iniddoisal giooveovei the gieatei part 
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ot the Jengfch , clitelluni faro« ner Proitommiu epiJobous i, the 
sides of the tongue eouveiguig behind, but the hinder end open 
Ao appearance of secondaiy annulation in the antenoi segments 
Dorsal pores from 5/6 Doisal setal gap diminishing backwaids, 
from 2^ 7/s in fiont to complete absence at the hindei end,’ 
lentral gap 2^-3 ab m fiont of chtellum, 3^a6 behind this’ 



tig 105 — Mcqaicolcr polj/thcca lar conaim , spcimathecs 

set® of piegenital legioit on the uhole smsllei than the 
rest, a and h not laigez than the otheis, ah not regulaily 
gieatei tlian be, and a and b not m regulai lines, numbBis 
45/i\, 45/xiu, 3dj\i\, 35 and 38 fiutbei back Chtellum well 
delimited, from mv to nearly inndei end of wn (ssnearlj 4) 
Male pores on small whitish papillm in line with b, the suiface 
depressed 'betn een the pores I'emale poie single Hpermathecal 
poles 4-0 on each side in each gioove, beginning Irom the line bor 
Intel I 'll ah, inteiials between successne pores about equal to the 
intersetal intervals 

Prostatic duct somewhat wa\y, notably bioadei at the eital 
end Sjieimathecse 4-0 on each side in eacli low', ampulla and 
duct distinguishable, ampulla ovoid, duct c>hndiical,rathei longei 
than and about halt as wide as ampulla usuall}' a diveiticulum 
iiom the teinnnal poitioa ot the duct, slightl) club-siiaped, from 
half as. long to neailv as Jong as duct, glistening, with simple 
cai itj 

Dtsii t button Paiambikulaui, Coclim State. 

34 Megascolex pumilio StqjJi 

1910 Afcz/nsco/r I jmnii/io, StepncDson, Kec Ind Mus xii, p «J» 

Length 54 nim ; maximum diameter mm Segments 109 
Colom an equable giey, chtellum a marked reddish brown Pro- 
stomium epilobous tongue not cat off behind Dorsal poies 
from 5/6 Set® thiougbout the greatei part of the body 12 per 
segment, in front ot chtellum as three pairs on each side , nMr 
the hinder end 16, 17, ©i 18 per segment, irregularly arranged 





:i67 

iloisal iiitei\al coiisideiable =4t^z in fiont of ditelluiu, ‘dyz 
behind Clitelliiiii M\-xvi (=3) Male poies ^u 1 lltl^ indicated 
111 oi jnst outside the line ol h The lential surface ot win 
shows a transieiseh elongated thickened patch e\tending iioiii 
outside the line h on one side to a correspoiidiug point on the 
othei Pemale pore single iSpeiinathecal poies in 7/8 and 8<9, 
in line with h 

Septa 7/8-9 10 considernbi} thickened, 6/7 soinewlial so, 
10/11--14/15 bcLoniing piogiessively thiniiei Gizzaid in a 2ao 
calcifeious glands Intestine begins in x\ Testes and tunnels 
fice in \ and xi Seminal xesicles in ]\ .iiid mi Pi estates 
extending hoin win to x\i, most bulky in xviii and \ix, thinnei 
and doisally situated in xv and xxi , duct lelatixeh stout and 
sharph cuixed Spei niathecm w ith lelatively laige ox oid ampulla , 
duct not sbaipl} deinaicated,ns long as and neail} halt asthick as 
ampulla, slightly cnixed, dneiticnluni club-shaped, arising tiom 
ental end ot duct, as lung as and halt as w ide ns anijiulla 

jRemaiks I’enial set,c aie not mentioned in the oiigiiial 
fitsti ihut^oii Trivandiiiin S* India 


35 Megascolex qmntns Jsic 2 ih 

1913 Mer/ascoht oiiintus, isteplieusoii, Spol £vjl wn, p 268 
pi 11 , figs II 12 

Length 37 mm , diainetei 2 5 mm Segments 139 Coloiii 
light giej Piostoinium epilobous j Doisal poles tiom 6/7 
betnl ling iiitemipted megulaily doisallv, legulnih xentialh , 
na=Sah, set,c 12 pel segment in tiont ot ohtellum usnalU U> 
behind <t to f ioiin i »eiie'' ot legulai limgitudmal line**, the 



Fig 100 — Meqa'.colci qumtu-^ Stcjili 
male genital men 



leinainder, w lien tlieie aie iiioie being iixegiil.ii , and lU 

but these aie lathci greatei than td mid </, t e, theie ]•< an 
indication ot paning setae ot segments ii-\i enlniged, especiallx 
« and h Clitellum ^ Male poies in line with h, on \eij small 
papilla: Spermatliecal poies inconspicuous a single pan, in 8 9 

just external to the Imp ot b A male genital aiti (text-tig l(i(»; 
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enibiaces \viii, huli^ oi 's.vn, and t«o-thuds o£ \ix, it includes the 
vhole ol tlie lential bUiJnie, is sliglitlj laised, and values a pan 
o£ fltii cnculai patches, each with a daik dot m the middlci 
situated m honfc of and infeinal fo the male pores oiei the 
position ol 17/18 (this gioove being ohhteiated ventinlly) 

bepta 8/9-1J/14 couaideiably, 7/8 and 14/15-17/18 modeiately 
thickened Gri//.iiid in \i Ciilcileious glands .is dilatations oE 
ihe ojsopliagus in xv and -vii, leiy vnsculai, with laniellated w'alls 
mteinally Intestine begins m w ni Tesles and funnels hee in 
A and M Seminal lesitles laceniose, m ’<a and xii Pi estates 
small, confiiud to xvni , duct tbicK, and stiaight except foi a 
bend at its ental end iSpeimaihecal aiiipuila elongated, soine- 
wbat dilated at its enlnl end, duct not inaiked oft, siinplj the 
jiioJongatioii of the naiiowei end of the ampulla, diverticulum 
iingei -shaped, ® as long as the mam pouch oi moie, aiisnig iieai 
the junction of the lattei with the body-wall (test-fig 107) No 
penial seta; 

Jhmmks The foimulm foi the iiiteisetal distances aie mis- 
printed in theoiiginal papei The calciferous glands are more 
piobahlv gland-hke swellings of the oesophagus, it is not implied 
tlmt they are set ofE fiom the oesophagus at all 

Dihiiibuiion Pattipola, Oeilon 


86. Megascolex ratus Cogn 

3911, Mer/ascolei j o/iw, Cognetti, Ami ling A II (8)vn, p 500, 
pi Mil, figs 8-10 

1913 Met/ascolex i afue, Michaelseu, Mt 3Ins-Hnmhuig, ms \, p^87 

1916 SteplicnsoD, Rec Ind AIus xii, p827 

Length 280-315 mm , maxiinmn diametei 7-10 min Seg- 
ments 162-218 Coloui dorsally violet-biown oi dark Molet, 
ventially giey Piostoiniuin tanylobous, ejiiJobous i, oi pro- 
epilohous Segments x-xni bianiiulai Setse closw set ventially 
than dorsally, ni fiont ot chtelluin no doisal bieak, or dorsal 
bleak iiiegulai, while \enlial bieaksa2fl6, behind cliteuuii) 
aa=2-4ab, zzs=2-4ys , nuinbeis about 180 in x, about 13o in 
middle of bodi Chtelluin saddle-shaped, mv-xmii Male pmes 
each on a whitish fubeicle, which is suppoited on a swollen 
papilla, m hue with 7i , setffi absent between the pores I'emale 
pores paiied Spermathetal pores tw-o pairs, ni i/8 and 8/J, m 
line with / Failed papillm, all close to the 
16/17, 19/20, 20/21, and 21/22, sometimes on 14/16, 15/16, a^ 
22/23 in addition , those on 16/17 may be laigei than the lest, 
.and those on 21/22, oi 20/21 and 21/22, may be absent 

Septa 7/8-12/13 much thickened Gizzaid in v (oi ii ) 
Intestine begins in xiv Testes and funnels in x and xi, 
and lobiilatel sacs, which tuse doi sally to the msophagus jejunal 
^eslcles fingei-shaped, smallei than the testis sacs, 

Prostates occupy xix-sxii, lobed at the margins fLugeal 

ducal, passing first forwards and then inwards p 
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ampulla transversely striped, inoie or less oroia, but widei 
towards the ectal end , duct abruptly marked off, ubnut one-thirds 
as blond and long as ampulla , diveiticulum enclosed in duct-wall, 
but projects on its surface, small, with 4—7 oval seminal chambers, 
opening luto ental end of duct No penial setie 

ListnbuUon Cooiloon, Ciumungi, and Trivaudiiim, in S. India. 

37 Hegasoolex sarasmornm Mteh 

1897 Megasoolex sm aainoi nm, Michnelsen, Mt Mus. Hambuiir. 

XIV, p 224, pi fig 5 ** 

1900 saiannoi Mm, Michaelseii, Tiei x, p 231 

1910 iff smastaoi K»t, Michaelsen, Ahk Ver Hnmbuig, 
-ux, p 83 

Length 140-190 mm., diameter 5|-7 min Segments 136- 
148 ColoiiL ^ (destiojed by preservative) Prostommm pro- 
lobous Segments tiiannulai in consequence of setal zone forming 
a circuiai ridge Fust dorsal poie in 5/6 Setae more closely 
set dorsally in anterior part ot body , setal lings almost closed; 
numbers 85/v, 94/x, 84/xix, 70/ixvi Clitellum much swollen, 
saddle-shaped, xiv or ^xiv-^ or f xvin (= ca , 4 or more) , it 
clitellum includes whole of xiv the cushion which beats the female 
pores joins its two sides, so that it appears riiig-shaped ou the 
anterior part of xiv Male pores ventrally situated, on the mesial 
sides of prominent broad papillm Female pores paired, on a 
tiansveisely elongated cushion Speimatbecal pores one pair, in 
7/8 Sucker-like copulatoiy cushions, transversely oval, paired, 
in 9/10, 17/18, and 19120, there may be others in 16/17 and 
20/21 , those in front ofHbe male pores the largest 

Septum 6/7 very thin, 7/8-13/14 thickened, gradually more so 
towards the middle of the senes Grizz ird in vi No calciferous 
glands Intestine begins in xvi Last hearts in xui. Two pairs 
of testes and funnels in x and xi, enclosed in testis sacs Two 
pairs seminal vesicles, large, compressed racemose, lu ix and xii. 
Prostates compressed lacemose , duct S-shaped. muscular. 
Spermathecal ampulla flatlyv dVoid, or in younger specimens 
tongue-shaped, with broad ^le-like bulging, — an evagination 
of the cavity ot the ampulla at its ectal end , duct as broad as 
long, nariower than ampulla; diverticulum in angle between 
ampulla and duct, small, globular, containing a mw seminal 
chambers , also in wall of duct are numerous small canals, 
widened to form small seminal chambers at their blind ends. 

lUmmlcs The similarity ot this form to ilf mxCHtspin-us is so 
great that 1 should have considered it a variety only, it Michaelsen 
bad not described them both in the same paper, and presumably, . 
therefore, had them under his observation about the same time, 
with an opportunity ot comparing them. 

Dtsutbuiton Trincomali, NT of Dambulla and Trincomali, 
Kaniya neai Tnncomali, Mahavah Qanga, — all iii Ceylon 
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1897 Meqfis(Aile% Mtcliaelsen, Mt Mus llauibui»- -viv 

p m pi 6g8 30,31 ’ 

1900 Megascolex schtmt tta, Michaelsen, Tier p 226 

Length ca 60 mm , diameter 3-3| iiim Segments ca 190 
Colour giey to vellowisli-grey Frostomium ^ Dorbal pores 
present in iiont o£ chtellar legion Set® a enLuged, b less so, 
e less so again, etc , aa=2-2^ah, abss.:ibe, be greatei than 
t,d greater thande, de gi eater than or equal to ef, thencefoiward 
spates equal, doi sally the img uiegularly bioken, hues a,h, 
and c regulai, the rest inoie m less u regular Clitellum’ (not 
developed) Male pores in the line of b, on transieise papilla: 
which extend between a and d Spermatbecal poies two pairs, 
m 7/8 and 8/9, between the lines ot h and f Thiee copulatori 
papillie, tiansversely elongated, taking up the space between 
SHtae fl, longitudinally of the length of a segment, on x, xvn, aiul 
XIX, midventral 

Septa 7/8-12/13 thickened Gizraid in front of 7/8 Intestine 
begins in xv or xvi Two pans lacemose seminal vesicles in xi 
and xii Pi estates lacemoae, duct naiiow, straight Sper* 
niathecal ampulla irregnlaily pear-shaped, often hmiied, duct 
sboit, nariow, not sharply maiked off, diveiticuhim slenderly 
club-shaped, about as long as ampulla, opening into duct Pemal 
sefsB 1 2 min long, inavimuin diameter 16 ft, distally scarcely 
imirow ed, distal touith bent at an angle, tip flattened and hollow ed, 
without oiiiainentation, the lateral tnaigins of the flattening 
thickened 

liemaiLi Desciibed from a single specimen of Sihmaida’s 
collection, pieseived along w'lth the type of M hachifcydns The 
specimen was mutilated, and without chtelluiii , tlie segment 
which contained the guzard was not exactly deteiiniiied 
“ DtstrthxtUon llatuapuia, at the foot of Adam’s Peak, Ceylon 

39 Megascolex sextns Steidi 

1918 Met/tmolex sextui, Stephenson, Spol Zevl \m, p 270, pi n, 
fags 13, 14 

1915 Metfuscolex ecxUts, Stephenson, Mem Ind Mus m, p 88, 
pi vni, fag 24 

Length 100 min , diainetei 2 miu Segments 1J4 Colour 
blown dorsallv, set® implanted on whitish rings, light grey 
1 entrnlly Piostoinmm epilobous 5, tongue faintly cut off behind 
Dorsal pores m anterioi pait of body in trout of the grooves, the 
hist on the postenoi part of segment v Setal rings almost closed 
dorsally, veiitrally aa=2a6, 01 otten 2\ah in fiont of cl itellii in , 
iiitersetal inteiials approMoiately the same in all/parts of tlm wog, 
numbers 36/x , 40/i\, 36/vv, 60/vix, and 50 posterioily Cli eliuin 
i iciv-xvi (=2-i ), not niai ked Male pores on pap.llffi one-fourth ot 
circnmfeieiice" apnit, no set® between the pores Spemintfaeral 
pores in 6/7 and 7/S, nearly half the circumference apai t GeniCiil 
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papillsa two pans, one in 9/10, tiansveisely oval with eye-hke 
markings in the ceiitie, a little more than ^ of circumference 
apait, the otiier pair in 17/lS, as small whitish elevations slightly 



Fig lOS — Megascolex sexius Stepli , spermatheca 

internal to the line of the male poies , sometimes nn additional 
pan, 111 18/19, almost cncular, eye-like, ni line with the male 
pores 

Septa 9/10-13/14 may he sligTiHy thickened Giz/ard in vii 
Intestine begins in xiv or xv Micronepln idia in two rows in 
each segment, one in front of and the other behind the setal 
/one Testes and funnels in x and zi, enclosed in testis sacs 
which approach, oi actually fuse with, each other above the 
oesophagus Seminal vesicles in xi and xn, comparatively small, 
not lobulated Fiostates occupy xviii-xxi, lobulated , duct stout, 



Fig 109 — Megascolex sextus Stepb , dutul cod of penmi seta 


oi’iginating in xix, and running forw'aids obliquely to end in xviii 
Spermathecal ampulla somewhat flattened, irregularly circular, 
duct very broad, nearly as long as ampulla, not sharply marked 
oft, diverticulum lery small, club-shaped, arising from middle or 
ental end of duct Penial setae 1 inm long, 15 /t thick at the 
middle, shaft, straight in its proximal two-thirds, distal third 
sometimes witli wavy outline, tip curved throiigli a quadrant and 
shai ply pointed, about 0 08 mm from the end theie is a slight 
swelling at the situation of a nngot tooth like sculpturings which 
do not stand off from the shaft, and there may be one or two 
similar swellings more proximally, with rudimentary sculpturings 
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BemmTus The testis sacs and the posteiioi situation of the 
gizzard repiesent an approach to Fkerettma, these, with the 
position ot the spermathecal pores, foim a distinctive combination 
of characteis 

Distnbution Pattipola, Cejlon. 

40 Megascolex singhalensis MzcU 

1897 Meifascotex smr/haleiws, Michaelsen, Mt Mus Hamburg, 
vii , p 227, pi hgs 16, 17 

1900 Meqancolex stnghaletiMS, Michaelsen, Tiei v, p 2 30 

Length 115 mm , diameter 5 mm Segments 136, tnaniiulai, 
through setal zone being elevated to foim a ridye Colour whitish 
or gre}' (due to sublimate) Piostoinium epilobous | No dorsal 
pores Setal rings almost closed, the inteival aa gieatei than 
ah, ah than he, etc , sr veiy iriegnlai, =1|— 4^= , in the anterior 
part of bod 3 ' seta a larger than b, h than e, e than d, etc , numbers 
28/^1, 33/viii, 34 /mh, 40/xix, 41/xv\i Clitellum ring-shaped, 
xiv-xvii (==4) Male poies scaicely one-tom th of circumference 
apait, behind the serai zone , no setm between the poies Eemale 
poles paired Spermathecal poies two pairs, m 7/8 and 8/0, in 
line with d 

Septum 6/7 lery tine, 7/8 rather stoutei, 8/9-13/14 thickened 
Gizzaid m tront of 7/8 m mi) No calciferous glands lutes- 
tine begins m xi Last hearts m xiu Two pans of testis sacs, 
in X and xi Two pairs ot racemose seminal lesicles, in xii and 
xiu Piostates with long loosely racemose glandiilai portion, 
extending thiough xmii-\xm , duct long, thin, and evenly cuived 
Ovisacs present in xiv Speiinathecal ampulla an oioid sac, duct 
well set off, two-thirds as long and one-tbird as thick is ampulla, 
diveiticulum tubular, thinner than duct basally and twice as long 
as duct, which it enters at its ectal end, nuiflerous semmal 
chainbeis iii the swollen ental end ot dnerticulum, and a small 
accessory diverticulum with two or thiee seminal chambers, on the 
ental portion of duet diverticulum Penial set® 6 5 mm long, 
80 ft thick proximnlly, 60 ft near distal end, bowed to form the 
third of a cade, with laterally rather widened, bluntly rounded 
I smooth tip , proximal to tip iinmerous Sue, naiiow', not closely 
adpressed teeth 

Dtsti ibiiUon Nuwnra Eliya, Oej Ion 


41 Iffegascolex spectabilis MnHi 

1910 Michaelsen, Abb Ver Hamhuig,xix, 

p 80, pi hgs 10-12 

Length 235-320 mm , diameter 5|-9 to 7-10 mm Segments 
157-174 Colour dorsally bluish to violet grey, fading ventralwards 
to a light 3 'ellowish-grey Prostomium epilobous^, tongue open 
iehm/ irstdesafpore 9/10 C«rp»l,aps 8/9) 8el«onr.d^_, 
small'in antenoi part and middle of body, fairly laig 
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binder end yeutral bieak mdislinct in anterior part, dislnnct 
but small furtliei back , dorsal break in general dibtinct and fairly 
iTide, numbers 68/x, S0/xix,59/xxv,d0-40/d-clx Olitellum ring- 
sbaped, xiv— xvii (=4). Male pores on small transversely oval 
papillm, or sometimes depressed, about one-fourth of circumference 
apart , no setm between the pores Eemale pores paired Sper- 
mathecal pores one pair, ventro-lateral, in 8/9, about of 
circumference apait A pair of small grey circular glandular 
areas in 17/18, sui rounded by a whitish wall, they lie in fiont of 
the^male papillse, their centres a little lateral to the lines of tlie 
pores , they bear the openings of the accessory glands 

Septa 7/8-13/14 thickened, those in the middle of the senes 
most CEbopbaigus with cnlcifeious gland-like swellings seg- 
mentally in x-xni Funnels in x and xi, these segments being 
filled out by masses of speimatozoa, if testis sacs are present, 
they must be extiemelv delicate structures Seminal vesicles 
smaU, apparently vestigial, in xi and xii Prostates large, 
occupying a immbei of segments, thickly tongue shaped, com- 
pactlv racemose, consisting of closely adpressed lobules , duct of 
the same thickness throughout, bent, muscular .An accessory 
gland m front of each prostate, opening in 17/18 (v sup ), each 
18 about half as long and thick as the piostate, mth a smooth 
surface, and consists apparently of a tube with closely adpressed 
undulations , the duct, or narrowei ectnl end, is not distinctly 
marked oflf Spermathecso with veiy laige ampulla, duct very 
shoit and cone-shaped, concealed by the ampulla, diverticulum 
ovoid, with indistinct stalk, small, attached to ental end ot duct 
a still smallei secondary diverticulum, unstalked ond loundish, 
compiisiDg seveial seminal ohaiiibeis, on under side of primar} 
divei ticuluni Penial setae 2 mm long, 8{5^ tliick pioximall>, 
almost slraight' in tlie proximal half, curved in the distal halt 
and most so at the distal 'end , this end flattened in a plane at 
right angles to that of the curve of the shait, tliough not broadened ; 
the distal fourtb, except the extreme tip, ornamented with veri 
fine, closely set, slightly cuived zigzag strim 

Bemmics The gizznid is not mentioned Accessory prostatic- 
glands occur also in M acanihodrUtndes, ctnquTatus, and ceylontciis , 
M nurel/?/ensts also has i elutions to this gioiip, compare tlie penial 
setsB of that and the piesent form 
Distribution. Vaxiella, Ceylon 

42 Megascolex sylvicola {Micfi ) 

1907 Lampito lylvicola, Michaelsen, Mt Sfus Hamburg, x\n, 
p 161, text-hg 9 ^ 

1900 Ziampiio byloicola, Michaelsen, Mem. Ind Mn« i, p 181, 
pi \ni, hg 19, text-hg 15 

Length ISo mni , diaiiietei 2J-3^ mm Segments ca 200. 
Coloiu a unifoiiii light giej Prostoimum epilobous tongue 

T 
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narrbw. First dorsal pore m 9/10 Setas small, rather enlarged 
m the anterior half of the anteclitellar region; rings irregnlarh 
but broadly interrupted .dorsolly, especially at the anterior end , 
regularly broken ventrally, aa=ca 2 aft; setsa a and 6 regularly 
placed throughout the body, numbers 10/ui, 11 /v, 15/xni, 

2l/zyii, 27/xziv, and ca 30 at the hinder end Clifellum 9 Mde 
pores between the lines a and b, on minute papillss, the papillai 
surrounded by a common whitish wall of dumbbell shape. Sper- 
mathecal pores in the line of a, in 7/8 and 8/9 A large rectan- 
gular cushion with rounded comers, broader transversply, on the 
anterior part of six, laterally reaching about to the line cl, and 
pressing back somewhat the setal zone, which is at its hindei 
margin 

Septa 6/7-13/14 thickened, especially 7/8-9/10 Gizzaid largo, 
in VI (? v) (Esophagus simple, without set-off calciferou's glands, 
a little swollen m siii (9 and in some neighbounng segments) 
Typhlosole small’ and indistinct Last heart in sin Behind 
clitellum in each segment a pair of megsnephndia as well as a 
number of micronephndia , m front of this only nncronephndia 
Sunnels free ip xi Seminal vesicles, racemose, in xii Prostates 



Fig 110 — MegascoUv stflvteola (Mich ) , spenuatheca mode 
transparent by acetic acid , X 15 

split into two parts, each part with some more or less deep 
incisures, duct fairly long and thin, irregulaily undulating 
Spermathecal ampulla pear-shaped, passing without break into 
the duct duct twice as long and at its beginning half as thick as 
the ampulla, but becomes thinner towards its ectal end, two 
diverticula, clab-shaped or nearly CTlmdiical, about half as long 
and thick as the duct, opening opposite to each other into the 
duct below its middle, each with a single seminal chamber (text- 
fig 110) No penial sets 

Dtsfnbution, Tiger Shola, near Kodaikanal, Palm Hills, 
S India 

43 Hegascolez templetomauus Jlosa 

1892 Megascolex templetomnnus, Rosa, Boll Alua Torino, ifii, 
no 131, p 1 
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1893 MeyastolfiX templetojitanus, Ude, Z wiss Zool p 65, 
pi IV, figs 13, 14 a, 146,15 

1897 Meyascolex fempletomanus, Miclinelsen, Mt Mus Hamburg, 
XIV, p S13, pi fig II 

1900 Mega^colex templetomanus, Michaelsen, Tier z p 282 

Length 250-560 inni , diainetei 10—12 mm Segments 240- 
570 Colour yellowish to gieenish grey Prostomium without 
dorsal pi ocess First dorsal pore in 11/12 or 12/13 Setal rings 
inteii opted dorsally and ventrall} , aa=ca 4a& and =2zz, 
nutnbeis 62/xii, and fuither back up to 112. Clitellum ^xiv- 
^zvii(s=3)^ Male p^res ventiall> situated, on small papillm m 
a rectangul.ir depressed aiea, nhich has swollen lateral borders 
and extends o\er -^xvii, xviii, and xrx Female pore single 
Speimathecal poies in 7/8 and 8/9, lentiolateral, in line with h 
or 1 Copulatory papillse fiat, trans\ersely elongated, in line 
with the male pores, on the binder pait of xvn, both anterioilv 
and posterioily on xix, and often on the nnteiioi part of xz — 
three or foul pairs in all, sometimes also a number oF circulai, 
less distinct spots on xviii 

Septa 5 '6 or 6/7-14/15 thickened, especially the foui or five 
nnteiior of these G-i/zard in v Two pairs of funnels in x and 
M Two pans of seminal vesicles in xi and xii Prostates race- 
mose, glandulai poition deeply incised, cleft into two Sper- 
mathecie tubulai , duct thin and veiy short, small finger-shaped 
diverticulum aiisicg fioni the eotal end Penml setm 1 6 mm 
long, 80 /X m maximum diameter, distal end slightly bent, 
sharpened m chisel-fashion, and slightlv excavated (t e , the 
terminal edge cut out in an arc), ornamentation of numeious fine 
zigzag transverse i idges 

ItemaiTcs The two points of the penial setae are not seen 
separately in tfad usual position, since tliey cover each othei 

This species is remaikably similar to ^ funis, 1 should have 
been tempted to unite tbe lattei \ntli the present species, but 
for the fact that Miclnelsen bad examples of both uiidei his ej'es 
while he was writing Ins papei (Mt Mus Hamburg, xiv) 

Distnbution Colombo, Ceylou. 

44 Kegascolex travancorensis Mtck 

1010 Meqascolet it avancoi ensis f ft/ptca, Michaelsen, Abb Ver 
Hamburg, p 72, pi fig 16 

1913 Megascolex it aoaneat ettsis voi tgpicus, ^Iich.'telsen, Mt 
Mus Hamburg, xxx, p 86, text-fig HI h 

Length 125 mui , diameter 1|— 2 inni. Segments 280 Colour 
grey, nonpigmented Prostomium indistinctly epilobous Fust 
dnisiil poie iii 4/5 Setae on ii-vi enlarged, distinctly p.iired in 
the fipsa two, till ee oi four seta-bearing segments, iiiigs intei- 
lupted fauly widely both doisalh and veutially, the veiitial 
interval veiy legulai , the setae foim more or less regular longi- 
tudinal lines, especially those on the ventral surface ou the 
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anterior part o£ the body , numbers — 3 pairs on each side in it 
and 111 , 3 oi 4 pairs on each side in iv, 4 pairs or 9 setie on each 
side in V, oa 20/vu andix, 23-25/x-xxv Olitelliim ^ Male pores 
in the setal zone in the line o£ b, on slightly raised cushions, irhich 
are egg-shaped, their inner borders approximated and paiallel, 
theic nariower poles directed forwards, both cushions together 
almost fill up a somewhat depressed median area, which is bounded 
laterally and in front by a slight wall. Female pores paired 
Sperinathecal pores two pans, between a end 6, in 7/8 and 8/9, 
about ^ of the Liicuiiiference npait 

Septa 6/7-12/13 thickened, the last slightly, the rest more 
strongly Qizzard large, in ti No calciferous glands Funnels 
free in x and xi Seminal vesicles fairly small, compactly race- 
mose, in XI and xii Prostates faitly large, rather long, irregularly 
rectangulai, with deeply incised and uneven sat face, duct fairly 
long, its ectal portion longitudinal m diiection, faiily thick, with 
muscular shimmei , ‘the longer ental poition winding, about half 
as thick, less glancing, especially at the beginning, where it is 
concealed by the gland No copulatoiy sacs Sperinathecal 
ampulla large, pear-shaped, much nairowed and usuallj iiiucii 
bent at its ectal end , duct still thinner, very short, mostly con- 
cealed in the body-wall, diverticulum enters the ectal end of 
ampulla, is narrowly club-shaped and somewhat bent at its ectal 
end , a mass at the ectal end of ainptilla seems to represent an 
incompletely foimed spermatophoie No penml setis 

Bemml.s. The form of the spermathecm relates this form to 
M konkanensts 

DistribtKwn Pallode, Traiancoie, S India. 
a vat quilonensiB Mich 

1010 Meffttseolex ti avancoremis i ai quxlonensu, SIicIiRelBen, Abh, 
Ver Hamburg, xix, p 74, pi figs 17, 18 
1913 Megeacolex ti ttvanco) enBis \M ymfoncnsw, Micbaelsen, Mt 
Mus Hamburg, xxx, p 85, text-fig IJI C 

Length 85 mm , diameter 1-2 mm. Segments 186 Coloui 
light giey, non-pigmented Prostomium epilobous ^ Pairing 
of setm m anterioi segments not distinguishable , numbers 12/n~ 
vii, 16/xi, 20/xin, 22/xxv. Clitellum ring-shaped, including 
^ of xni and ^ of xvii (= 34) Male pores ca ^ circumference 
apart, lu a common transveise groove , in front ot this, in 17/18, 
a transversely oval, indistinctly limited glandulai cushion 
Speimatliecal pores in 7/8 and 8/9, m line with o, ca -ipo of 
circumference apart Prostates extend through ten segments ; the 
duct IS veiy thin in its ental thud Spermatbecal ampulla bioad 
and flat, irregillarly bulged , dix'erticulum very long, longer than 
111 the type-form of the species, spermatophores iil ectal part of 
ampulla spheiical (once two spermatophores in one ampulla) 

VisU tbuiion Shasthancottah, neai Quilon, Travoucore 
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h vni ghatensis Jl/tcZi 

1010 Meffascolea iiavatieotcn^ts '\ni t/hatmsis, Miclinelseii, \bli 
A ei Hanibuig, mx, p 7o 

lOld JHcqascolex it avancoi eiisis vni ffJtaiemis, Micbnelseu, Mt 
ilus llaiiibm^, \ax, p 85, III 11 

Leiigtli ca 80 inin , dianietei 1-1^ inni Segments ca 185 
Coloui light to tlnik giej, nnpiguieiited Setae not imiied in 
nntenoi segments, numbers 12/ii-ni, 16/iv, 18/i--\iii, 20/xx\ 
Clitellum iing-sbaped, xiv-^ xvii (=3^)^ Male poies in setal 
zone, ca ^ of ciicumfeieuce apait, on small loundisli papillae, 
a median veutial male iield, somewhat depiessed, shield-shaped, 
extending back \i ards to setal zone of xix, the male pores appeal 
ns mesially piojecting swellings of the piominont boidei of the 
aiea Speimathecal poies in 7/8 and 8/9, medial from the line 
ot rt, ca j-V oi Liicumleience npait Prostates and sperniatheca 
«is in lai f/iuloncnsii, , foi the lest as in the typical ioiin of the 
sjiei IPS 

Dist! ihtiUon Maddathoray, Tiaiancoie 
c ini bonacGOidensis 

1013 ^fegastolei ti avantoi ttibib tni honticcot ilensis, Micbaelsen, 
Mt Mus Hamburg, \x\, p 84, text-fig III A 

Lengtli 250 iiiin , di<imetei 2;|-3^ mm Segments ca 300 
Coloui pale, non-pigmented Body extiemely long and thin 
Ventral setai in anteiioi legiou enlaiged (as fai as m), lings 
distinctly and legularly bioken ventially, aa=2rt6, setae a in 
regulai longitudinal lines, dorsall^ rings not bioKeu , setae not 
in pairs , numbeis 12/ii, lO/iii, 20/xvi, 25/xxvi, 45/colx\x (t e ,the 
numbers aie much gieater posterioily) Clitellum iing-shnped, 
^xiii-|svii (=4) Male field ti apeze-shaped, with lounded 
angles, bioadei than long, fiat and suckei-hke, piojecting at the 
sides of the animal, extending fiom a little behind the sefal zone 
of xvii to a little behind that of xviii, the heait-shaped centre 
and anterior and lateral boideis of the ai^ea ore raised, a depiessed 
poi tion being left/ on each side ot_the'-heait-Bhaped figure, and a 
deepei depiession, tiansieise in direction, behind, at the posterioi 
bordei of the niea , the lateiol depiessions aie almost filled up by 
fiat elevations, so that the actually depiessed poition is confined 
to a groo\e;aiound these and to the tiansverse depression at the 
posterior boidei The posteiior ends of the lateral boideis aie 
turned in towards the middle line as papillas-, which aie doubtless 
the male poiophoies Pemale poie single Speimathecal poies 
two pairs, in 7/8 and 8/9, in line with 6 

Septa 5/6-14/15 thickened,-the middle ones of the senes most 
Gizzard laige*, in v _ Prostates lobed and uneven, in xvii-xxi, 
much coustiicted by the sep^^ duct s-shaped, faiily thick and 
muscular in its ectah'thinnei and not shining in its eutal part 
Spermatheoal ampulla sac-like iii its ental, narrow in its ectal 
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poition duct sinnll, a httle thinner than tht ettal pait of tho 
ampulLt, dnerticuluin narrow h club t-haped, opening into the 
duct, about half a^ long as main pouch 

I>tsit ibvhon Bonaccoid, 'Crai ancore 


<1 lai pentagonalis (Stejih ) 

lOlfi Metiascolpi j)e»tnt;(t»alf*, Stephenson, Eec hul Jin's xii 
p ‘ijl.pl \\\ii, hgi 23,24 — - 

Length moie than lOS inin , diameter 3 inm Segments 
moie than 94 Colour a uniform medium grey Secondais 
aiinulaUon m segments vu-ix Anterioi end tiuneated, pio- 
stonnum small, tiiangiilai, the posterior angle pointed Ifirst 
doi'-al poie in 5/6 Vential setal gap = 2 a(> in fiont of chtelhiin, 
2\ ah behind it , dotsal gap large 4-5 1/~ to front of clitellum, G or 
CM n 8 J/i postei lorly lentral sette in faiilj regulai longitudinal 
lines, doi>al set® not, vential wl® of \ni and iv reinnikaU} 
smiU mimbeis 14/v, 16/s, 14/\ii, IIH six, 19 vmi, 20 oi 22 
luither bach, 32 at hindei end of tbe (mcoinplete) specimen 



l 111 — Me^nscofcv Oatiaiieoie»si<! Mwh lai iiniftrqonafto 
iwiK genital field 


OUtelliiin not definitelj luniled, (=3^) Male field 

(te\t-fig 111) on will, pentagonal in shape, with the base foi- 
wards, the whole occupYuigtheanteuoi two-t lords of the segment 
the Intel al angles produced outw aids, and the w hole niea sun ounden 
bv a gioove and maiked by an imeited T-sbaped depiession 
Male poies undei the oierbangingposteiioi sides of the pentagon, 
near tbe latei.il angles, m line with sset® b Spermathecal poies 
small, in 7/8 and 8/9, in line with b , 

Septa 6/7-10/11 consideiably thickened, the 
ralely so, and then gradnnlh tlnnnei as fai as 16 1/ 
m v, film and banol-shaped No cnlcifeioiis glands In ®s in 
begins in xm Prostates long, band-liKe, Uiuch incised, ^ 

from wn to xx , duct sinuous oi curied, , , 

opening, its entnl portion being the thiimest 
ampulla sausage-shaped, bent near its ental end, the 
being shgbth dilated , duct short, half as thick as ampulla , 
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(Inerticulum flora ]unction of duct and ampulla, more than half 
ns long as ampulla, thin, tubular, with a shght dilatation at its 
ental end (text-iig 112) 

Disii ibuUon Trivandi nm, Travancore 



Pig 112 — Me<ja‘,colcxiiavancurenm'M.iDh vai pentntfojiah^ , 
apermatlieca 

JHemaiLs on the several foims helongvng to the species The foiins 
constitute an almost unbroken senes, bonaccot densis, the largest, 
being at one end, gliaiensis, the smallest, at the other , the next 
largest, typtca and pentagomhs, come near bonaceo^ densis, and the 
second smallest, qmlonensts, near ffhatensi<{ The male teld of 
Micbaelsen's forms aie illustrated by a senes of diagrams m 
Micbaelsen’s papei of 1913, and that of jpentagonahs in mine 
of 1916 (reproduced heie as text-fig 111), all can be leduced 
more oi less to a common type , it is possible that the differences 
aie to some extent unreal, and due to varying states ot con- 
traction 

A renewed examination of var pentagonalis does indeed seem 
to show that the male poies are as described above , but from 
internal inspection they appear to be m line with setie c, about in 
the setal zone , there is no outward indication ol a pore heie, this 
position corresponding to the extreme outer angle of the marginal 
gioove 

45 Megaacolex tnlobatus {Steph ) 

1914 Lampito tiilobata, Stephenson, Rec Ind Mus x, p 340, 
pi xxxvijfigs 2-4 

length 86 mm , maximum diameter 4 mra Segments 160 
Colom light brown doi sally, with mid-dorsal purple streak behind 
clitellum Ventral^urface flattened Prostomium combined 
pro- and epilobous tongue not cut off 'behind Dorsal pores 
irom 11/12 Setnl rings almost closed dorsally, but the interval 
irregnlai , ventrally aasa^2^~Sob, or even 4a5 in front of 
clitellum , the largest mterial is ab, and the largest setse are «, 
numbers 28/v, 40/ir, 44/xii, 34/xix, and 32-34 more posteriorly 
Clitellum extends over | xn-xvn (=»3f) Male pores between 
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h and e, neatly aquaitei ot ciieumfeience apart, each poie on, and 
near the ontet boidei of, a iTised flat gJandiilui aiea, the aiea 
tabes up the whole length ot the segment, and has a senncirculai 
inner border and an indented outei margin the outline ol which 
forms thiee lobes heinale poie appaiently single Spei mathecal 
pores small, in 6/7, 7/8, and 8/0, about in the lateiallme ot 
the bod> 

Septa 6/7-8/9 consideiably niid 9/10-11 12 greatly thickened, 
the thickening lapidly diimmshing behind this G-irraid m v, 
semi-ellipsoidal, its aiiteiioi end joined to a soft wide poitiou 
ot the oesophagus No set-ofi calciteious glands , oesophagus with 
laniellated internal wall in some of the nnterioi segments, wliere 
It IS slightly dilated Intestine begins in \x Last he it t m xin 
Meganephiidia and nncionephiidia coexist behind \x , in xx and 
in trout onlv miciouephiidia, which aie in numbeis on the septa, 
and evtieinely dense on the body-wall in \v-v\n, but ate tare oi 
absent on the panetes elsewhere Funnels flee in x and xi 
•Seminal lesicles lu xit, lobulated, ctuMiig lound the gut so as to 
meet doi sally Prostates ot coiisidetable size, ooiihned to win, 
lobulated, duct stout, white and shining, shoit and onlj slightly 
bent Speiraathecal ampulla large, luegulatly shaped, laiiable in 
form , no distinct duct, only a naiiowing of anipulla wheie it 
leaches body-wall, two divei ticula, small, elongated, and latliei 
club-shaped, opposite each otliei, given off fiom the ectal end ot 
the mam pouch Penial setse 1 2 mm long, 36 /i. in luaximuui 
thickness, gently cuived , distal end of shaft aimed with tu- 
angnlai teeth of some sue, extending furthei up the shaft on the 
outside of the curve than on the inside , tip scooped out like a 
horseshoe, with a web spanning the cumnMty 

l)istnbiitio7i Baioda 

46 Hegascolex tnvandxaiius Steph 

191b Met/ascolex Uivandiama, Stephenson, Hec Iiid Mus xii, 
p 330, pi xxxn, hgs 26, 26 

Length 72 mm , diameter 2 ram Segments 136 Coloui giey, 
with daiber mid-dorsal line , clitellum leddish-brown Pio- 
Btominm epilobous ^ to | Dorsal pores tioin 5/6 Dorwl 
setal gap=2-3»/s, vential=3a5, or it may be 4 aft behind the 
clitellum, the intersetal distances inciease tow aids the sides, 
ah being the smallest, numbers 36/v, 43/ix, 41/xii, 34/xix, and 
29 m the middle of the body Chtellum xiv-xvii (=4) Male 
pores orl small papillee in line with c, oi 6c, at the ends of a liaiis- 
veisely elongated depression deepest at the ends and slightly 
convex forwards, the depression is surrounded by a whitish lip, 
and with the lip takes up the whole length of the 
fig 113) Spermnthecal pores on minute papiilse, m 7/8 and 8/9, 
just external to the line of 5 • i. j 

Septum 7/8 slightly thickened, thenoefoiward septa iimae- 
rately thickened up to 11/12, thence decreasinglv so to J6 /ao 
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GiiSrcird witli la siuiillei poiiion in »,a laigei poition in \i,siib- 
8j)lieiiCiil, .Intel loi end flattened Gilsojilingiis seginenUllv ■swollen 
and vnseulai in iv-\iv lnte'<litie begniH in xm l;asl lie.ut in 
xin jN’ephridm behind clitelhiiii aiianged in a single low ]nst 
behind the ‘>eptnin in each segment, in fiont ot clitelluin none 
on paiietes, but stalked fntts by (he side of oesophagus, the fiist 
op the senes laige and connected with hindei angle ot phaiynx 
Pnniicls flee in v and \i Seminal \esicle-s, r.ieeiiiose, in xi and 



Fig 113 — irtvunthaiius 
Steph , iiinle genital field 



Fig ll-l' — Mct/a'itulet (rtiatidiam's 
Steph , speiinafheca 


XU, the posteiioi pan the Jaiger Piostates small, confined to 
XMii, lobules closeh compacted, duct lelatively stout, passing 
traii8> ersely inw.nds, tinnnei at its eiital end .ind gi.idually 
wideniug Spei mathecal ampulla smooth and ovoid, duct lela- 
tively stout, two-thnds as long and halt as bioad as anipnlla , 
diveiticiilum two-thirds as Ioiigag<iin as duct and ampulla togethei, 
tubulai, coiled and twisted, aiising from ectal end of duct, at its 
free end a small spheiical chambei with simple cavity (te\t- 
hg 114) Jso penial set.B 

liemai ks Thei e is a mistake as to the length of the divei ticulum 
in the oiiginal text — see the figuie, winch shows it eoirecth' 

The species is closelv lelated to J/ cochmcnsis with its vai 
pJiaaeohis It is a smnllei woini, liowevei, the giz/ard is moie 
posteiioi, the length of the sperinntliecal dixeiticiihim is inucli 
gieater, and the m.ile field has a different contoimatior 
Disti ibuUon Ti 1 \ andi inn, Trav ancoi e 


47 Megascolex vaiians Muh 

1897 Meqastolei laiiani,, Micliaelseii, 3It Muc llauibuig, \iv 
p JO I, pi tigs 24:, 25 

1900 ^/eyascofei wij Michael ‘leii, Tiei ]j 220 

Length 85—290 mm , niaximum diametei d— 7 inm Segments 

136-252, tiianiiulai oi still fuithei subdivided Piostommiii 
prolobous First doisal poie in 6/7 5/6) Setee in anteiioi 

pait of body mostly in 16 legulai longitudinal lows, behind the 
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chtelhiiQ up to 20, iurthei back up to 24 per segment , in the 
posteiior part only a and h in legnlai lines, \entral gap=2-24 a6, 
dorsal gap in fionts=4^ ys, behind is ineguiar, but mostly sinallpi 
Olitellum swollen, ring-shaped, xn-xvn (s=4^ Male pores in 
line with h, on papillm which aie accompanied lateially by curved 
longitudinal walls Female poie single Speriiiathecal pores 
two pairs, in 7/8 and 8/9 in line with h Copulatoiy cushions 
with central pit, mostly nnpaiied, seldom patted, but when 
unpaiied not always median, on segments viii-xiii, xv-x\ii, xtx- 
xxii or some of these, t.iking up the whole length ot the segment, 
they are the rule on xii and xin, but are veiy often absent on 
X and XI ; lery variable, seldom altogether wanting, on the 
chtellum'^they are ilat, not raised 

Septum 5/6 very thin, 6/7—11/12 thickened, the first less than 
the rest Gi/zard in v (and ^ | vi) No calciferous glands 
Intestine begins in viv Lost hearts in xiii Tesfes and tunnels 
two pairs, tree. Seminal lesicles racemose, in xi and xn 
Prostates with small glandular portion duct narrow, forming a 
single spnal turn Spermatlipcal ampullti an irregular sac, duct 
shoit, narrow, dnerliouluin finger-shaped, somewhat thinner 
and longer than the duct, which it joins at the ectal end ot the 
latter Penial set® in two sacs on each side, representing setm 
a and 6, seieial set® m each sac 2 5 mm long, 35^ thick in 
the middle, almost stiaight, bowed at each end, bluntly pointed, 
ornamented with luimeious broad and not verv closely adpressed 
teeth, iriegiilaily placed 

ffematks There are astonishing lanations in the size of the 

mature worms ^ . ,, n 

I>istnbuit 07 } Nnwnia Eliva, and piobablj Peradeniya, Doth m 

Ceylon 


a lai simplex jihcJi 

1897 Met/ascolev tmians vai simplei-, Miclmelsen, Mt 3Ius 
Ilnmbuig, Ml , p 207, pi hg 23 
1900 Meqascolex imumf%a.r wwipfei, Miclmelsen, uer 
1913 ^Ifroasco/ea: aniiantfflfci, Stephenson, fepol Zeyl '”“> 9 
1913 MeqasLolex cm fiis, Stephenson, Spol Zejl vm, p 

1916 M^tiscolex vat taw var simplex, Stephenson, Mem Ind 
Mus 11, p 88 

Length 62-90 mm , maximum diameter 2i -3 min ^**1*^"^ 
114-184 Colour light grey or olive 

or epilobous \ First dorsal pore 9/10 h nif flas=8«k 

dorsallyand ventrally, «= 2 ys anteriorly and 4 ysbe i . 

m front of and 4 «6 behind clitellura, in fiont of 

ananged in regular longitudinal lines, in 6 pairs on e 

the bmdev part, while the number of set® is S 

those m the lateral region are more irregularly distribute^ 

ChteUum xiv-xvu (=4)" Male^^ores m hue 

papill® f of circumference apart, the 
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tliicKened niul \\ i inkled Spei inatbecal pores one pan , in line 
with b, in 8/1) O'opulntori cusliions variable , behind the clitellum 
none, one (most usually), oi t«o, on \xiv , and one, a 

pan, oi three in front ot this on ix xii, or on 
Some of the septa 7/8-10/11 thickened. Gizzaid in ii Pros- 
tates small and compact , duct tbin and straight Sperinathecal 
ampulla of .m inverted peai-sliape, duct ot moderate thick- 
ness, dnertictiltim len long, 3-4^ tunes ns long ns ampulla. 



Fig 1 15 oler lanaris Micb rni simplex , 

distal end of penial seta 

tubuldi, coiled or bent on itself Penial setse (text-fig 115) 
up to 7 25 mm long, 24 /a thick, tapering to a blunt point , distal 
end shghtly bioadeued and flattened, ornamentation of small 
triangular teeth iriegularli distributed all round 

Dish ibutton Nnwarn Eli\ a and Pattipola, Ce\loii 
b vai insolitus Siep7i 

191) Meqascolex. vaiians lai tnsolitUA, Stephenson, Mem Ind 
llus M, p 86, pi MU, figs 22, 2d 

Length variable, up to 70 mm maximum diameter 3 mni Seg- 
ments 111 Colour light giej , both doisallv and \ entiallj Pro- 
stommm prolobous Dorsal poies from 6/7 Doroal break in front 
of clitellum =2-2|yc, behind =i5-3^yz, veutiallv in front of 
cbtellnm aa=:2| a&, behind =3a6, and more postenoil^ =4a6, 
the intervals ab and 5c are laigei than the lest and a and 5 are 
arranged m regular lines , setre a and 5 laiger than the rest, and 
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tlie setae of segments ii-mi lapget fclmii those of other segments, 
numbers 22/^, 24/i\, 22/xii, 27/x\\, and 31 iurthei back Cli- 
tellum xiv-xvii (=4) Male pores in hue with 6, ca one-fifth 
of cncumference apart, on slight papillae nhicli ai’p paiUv sui- 
lounded by giooves in front and behind Pemale poie single," on 
w, lather in front of setal rone, in a daikei slightly depiessed 
area. Spermathecal poies one pan, ni 8'9, in line with 6, a quaiter 



Fig 


117 — ^emwolexvartansVbti^ ^ar 
tnsoltOis , distal end of penial seta 
(the whole of the portion wliidiw 
beset with spines is shown) , X -<■«» 


of circumference apart A papilla constantly on 

oval, taking up the whole length of the segment , 

pLent, 4, one on xx. oi one on xin, these may oi may not 

8/9 slightly thickened, 9/10 

dimimshingly so as far as the piostatic region Gmard W 
baSshaped, in v and vi (’) /o ealcfeious g^>d» . paired ovoid 
swellings of the oesophagus in xiv-xvi, an . . fnnneU m 
L. Ovanes in xm. large, 

ti:Sss»»t oe i4/«- 
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Spermnthecal^ apparatus variable , ampulla large, egg-shaped , 
duct proceeds from wider pole o£ ampulla, vanes in length, mav 
be fully as long as ampulla or considerably shorter, stout, nar- 
rowest at ectal end, where it gives origin to diverticulum diverti- 
culum tubular, longei than ampulla and duct together, and 
about ns thick as the duct Penial setse 5 mm long, 27|a thick 
near the tip, nearly straight, the free en^ slightly expanded, 
ti ansversely cut across at the tip, and thinned in the middle, so 
as to give a web sti etching between the two limbs of a fork , a 
number of irregularly arranged spines project from the distal- 
most portion of the shaft, the peninl sacs are enormously long, 
extending back to be attached in xxvi 

Remmks The name tnsohUts is given to this variety on account 
of the anomalous situation of the female pore 
DisU \hut%on Horton Plains, Ceylon 

48 Hegascolez vilpattiensis ) 

1907 Lampito vilpatttenais, Michaelsen, Mtx Mus Hamburg, xxiv, 
p 160, text-fig 8 

1900 Lampito nlpattienau, Michaelsen, Mem Ind Mus i, p 179, 
pi xni, fig 18 

1910 Megaacolex vilpattienats, Michaelsen, Mjoberg’s AnstraL 
E\p p 62 

Length 70-90 mm , maximum diameter 2-2 j mm Segments 
154-178 Colour a uniform light grey Prostommm indistinctly 
epilobous ca tongue narrow Pirst dorsal pore in 10/11 
Setoe enlarged at ends of bodj, especially veiitrallY , rings regu- 
larly interrupted dorsally and ventrall^, ca=14-2 a6, zz=2-2yz , 
setse a and 6 regularly disposed throughout the bod}, paired, a5 
being mostly smaller than be, in ii, in, and sometimes iv, the setae 
are m toui pans, the ventiaj pans much closer than the lateral, 
numbers 8/u-iu, S or 9/iv, 9 or 10/v, 9-ll/i\, ca 11/xiii, ca 
21/xix, ca 24/xxvi, at hinder end ca 26 Clitellum iing-shaped, 
xiii-xviii (=6) Male pores between the lines a and b, about one- 
tenth of circumference apart, on small papillae which are directed 
forwards. Pemale pores paired Spermatbecal pores two pairs, 
m 7/8 and 8/9, in hue with rr, about one-eighth of circumference 
apart A pan of glandular cushions, shortly oval or ^gg-shaped, 
their long axes converging posteriorly, on 17/18, extendiiig nearh 
as far as the setal zones ot xvii and xviii, and laterally approxi- 
mately fiom the line a to the line e 

Septa 6/7-12/13 thickened, especially 8/9 and 9/10 Gizzard 
large, cylindncal, in v calciferous glands Last heart in xiii. 
In the postclitellar segments at least, a pair of mega- as well as a 
number of inicronephndia One pair ot funnels free in xi One 
pair seminal vesicles, broad, racemose, in xii Prostates with flat, 
broad, almost band-like glandular part, with some deep incisures 
and lobes, and numerous fine' furrows , duct from the middle of 
the inner border, very long, irregdlarly coiled, thin, but increasing 
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in tliicknesB towards the ectal end Spermathecal ampulla oval , 
duct fairly abruptly set off, about twice as long and half as thick 
as ampulla, two diverticula, opposite each other^ nearly straight, 



fig 118 — MeffoseoUx vtlpaiitensts (Mioh ) , spermatheca 
made transparent by ocetio acid, X 18 

sausage-shaped, half as long or nearly as long as and half as thick 
as the duct, into the ectal end of which they open (text-fig 118) 
1^0 penial setm 

Distnbutton Vilpatti, Palm Hills, S. India 

49 Hegsscolez willeyi Mteh. 

1909 Sfegatcolev vnllejn, Michaelsen, Spol Zeyl vi, p 96, te\t» 

iigs 1, 2 a, 26, 8 

1910 Megmeolex wUkgt, Michaelsen, Abh Yer Hamburg, p 68, 

pi figs 19, 20 

Length 40-55 mm , diameter 2;|-3 mm. Segments ca 140 
Colour yellowish-grey, nonpigmented , clitellum brownish-grey, 
the living animals whitish Frostommm combined pro- and epi- 
lobous tongue almost square, open behind Dorsal pores 
begin from 9/10 Setm at the ends of the body somewhat 
enlarged , setm aa iii regular lines on each side, the others not so 
regular, or not regular for long distances, numbers of setss in 
anterior part 8, in middle and hinder parts 12, m antenor part 
arranged in wide pairs, while aa=2a& and dds^Scd, fuitlier 
bock aa still =2 u&, but the median doisal distance laries, e p, 
ssi2 ef ox 4tef Clitellum ring-shaped, xiv-xvn (=4) Male 
pores in or a little lateral to the line of 6, at the tip of appatently 
non-retractile penes, iihich arise on each side from the hinder 
part of segment xvin, and are flattened antero-postenorly, and of 
the shape of an equilateral triangle Female pores either paired, 
oi single and median Spermathecal pores two pans, m 7/8 and 
8/9, in the line of 5, about one-third of circumference apart A 
pair of flat transversely oval papiUm usually on the antenor part 
of xviuiu the line of the ventral pair of seto, these may be repie- 
sented by a single median papilla , sometimes a pou of rounder 
papilla on xix, in fiont of the pairs of vential seta , occasionally 
paired papilla in a similar position on ix and x 

Septa 7/8-11/12 slightlv thickened A laige giazard m ii 
(or perhaps v) No calciferous glands Funnels free in x and xi 
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Seminal vesicles compactly racemose, lu and xn Prostates 
small, glandnlai part racemose or rather \illous, the lobules being 
loosely compacted , duct about as long as glandular portion, 
straight, fairly thick, spindle-shaped, with muscular shimmer. 
Sperinathecal ampulla pear-shaped, duct not sharply marked off, 
short and thin, diverticulnm aiming from dnct, very small, 
tnbular, a quarter as long as ampulla and duct together, con- 
sisting of a numbei of minute seminal chambers without central 
lumen Penial sets slender, cs 1 mm long, proximally 13 ft thick, 
at distal end 5 ft , proximal two-thirds of shaft slightly bowed, 
the distal thud tormin'g a semicircle with the curve in the 
reverse direction to that of the bowing of the shaft, tip bent back 
once more, simply pointed , on the concave side of the semicircle 
are numerous transverse rows of fine hairs, standing off obliquely 
and so giving a brush-hke appearance 

Semarls This species forms a transition from Notoscolex to 
Megawolex , the an tenor end resembles Notoscolex exactl}', the 
hinder end resembles the obsolete genns Tnehceta (with six pairs 
of setss per segment throughout the bodv) 

ibution Labtigama in Batnapnra Dist , Ceylon 

oO Hegascolex zygochstus Mtcli 

1897 Mega^colex sygoehatm, Michaelsen, Mt Mus Hambuig, viv, 
p 199, pi figs 21,22 

1900 Megascolej. zggochatus, Michaelsen, Tier x, p 217 

1909 Megcucolex zggochastiis, Michaelsen, Spol Zeyl vi, p 101 

Length 50 mui , diameter 3 mm. Segments 134, no secondary 
annulation Colour a fairly bright light brown, with faint red 
shimmer Prostomium ? First doi sal pore in 9/10 Setae in the 
anterior segments regularly paired, m ii and iii three pairs on 
each s\de, ab=cd = ^=^bc=s^de,aa=:2 ah, ff = 3ab, further 
back indistinctly paired, number of setae in iv-xvi is 16, in txvi 
is 20 , the lines of a and b legulai throughout the body, aa gi eater 
than ab, ab less than be, set<e a much enlarged, b less so Cli- 
tellum^ Male pores on transverse oval papillae, which extend 
from the line of a to that of c, the pores in line with 6 Sper- 
mathecal pores one pair, in 8/9, in line with c 

Septum 5/6 very thin, 6/7-13/14 slightly thickened Gizvat d in v 
Last hearts in xiii ISTephiidia diffuse, aggregated in places into 
densei clumps Seminal vesicles racemose, in xi and xii Pro- 
states with loosely racemose glandular part, duct thin, nairow 
and stiaight Speimathecal ampnlln, of an mieited pcar-sliape, 
attached to the short bioad duct in common W’lth a finger-shaped 
diveiticulum, w'hieh is almost as large as the ampulla , ampnila 
and diverticulum diverge at about a right angle Feninl set® 
21 mm long, 40 g. in maximum thickness, w ith flattened distal end 
slightly bioadererllancetwise and bent at an angle, the evtieme 
tip slightly bent back, the flattened pait tiaiisiersely ridged, and 
above this many iriegular rings of very slender fairl} closely 
adpressed teeth 
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Remaths This species follows M willey% m the transition fiom 
Notoscdlev to Megascolev , while Sf willeyi resembles Nbtoscolea at 
the anteiioi end, and the obsolete geni's Tnehceta at the posterior, 
this species resembles Titchceta at the anteiioi end, and the 
oidmaiy Megascdex further back 

The otiginal specimen was single, and was found by Michaelsen 
in Sehniarda’s collection, along with the original specimen of 
Penchceta bt achycyela (Megaseohv bt acbycyclue) 

Disinbution Satnapura, at the foot of Adam’s Peak, Ceylon 


0 Genus PHEBETIMA Kmb 


1895 Pcnc/tccfo, Beddard, Monog p 888 

1000 Amyntas, Beddnrd, P Z S 1900, p 609 

1900 PAet eltrna, Michaelsen, Tier x, p 284 

1907 Michaelsen, Fauna S W Austral p 164 

Setm numerous on each segment Spermathecal pores 1-6 pairs 
between in and ix One gizzard in rni, or between 7/8 and 10/11 
Micioneplindial Testes and funnels enclosed in testis sacs 
Prostates with branched system of ducts Pemal sets almost 
always wanting 


The history and synonymy of the genus uiaj’’ be gathered fioin 
Beddard’s Monograph, and from Michaelsen’s volume in the 
Tierreich The genus M is revised by Beddard in Proe Zool Soc 
1900 up to that date 

Pherttima toims the end of (he main line of descent from 
Plv-UllaSi—ol the axis of the Megascoleciiie tree The genus has 
evolved fioin Megascolex, from winch it diffeis in the more pos- 
terior position ot the gi/zard Testis sacs, pre‘>eiit throughout 
the genus, are usually absent in Megaseolea . , penial setaj, oHen 
present in Metfft'scailev, are usually absent m Phetettma (destiibed 
m one Indian species, P osmasioni), the setiil iings are often 
closed in Pheteiima, while they are usually or always open in the 
dorsal and lential middle hues iii Meyastolex. But no feature 
except the position of the gizzard is absolutely diagnostic 

Other general featmes ol the genus ate the position of tlie 
ring shaped clitelluiu, which usuallv coveis segments xiv-x»i, the 
female poie is almost always single and median, septa 8/9 and 
9/10, or one ot these, 'are absent , the iiilestme gives off a pair or 
conical cieca, diiected toi words, m segment xxvi oi theieabouts, 
the testes and tunnels are usually two pairs, in x and \i, and then 
testis sacs coininunicale across the middle line with their fellow 
in the segment, the seminal vesicles ore t\i o or three pairs, in 
XI and ill, Ol x, xi and xii, and communicate with the testis sacs 


Dntt ibutioii (Chart III) The genus is one of the commonest 
throughout India, but this is m viitne of its peregi me species, 
such as P pottJnima, htnoayana, hetet ochata, lioulleh, the onlv 
parts whera Plierettma is endemic aie Burma, the Andamans, l^ower 
Bengal (one oi two species), and possibly tne ISiIgiris and the 
extieine South (peiliaps (wo oi three species) 
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Outside Intiia tlie genus has spread so as to become world- 
wide, but its pioper home is S E Asia and the Malay Archi- 
pelago, China, and Japan , there is n 'single endemic species m 
Queensland, and perhaps one in the Comoro Islands (Michaelsen, 
123) 


1 


2 

3 

4 

6 

6 


7 

8 

9 

10 

11 


12 


Key to the Li'fian species of Fheretima 


No spermnthecal poies 
One pair spermathecal pores in 7 /8 
Two pairs spermathecal pores in 5/6 and 6/7 
Tm o pairs spermathecal poies in 7/8 and 8/9 
Three pairs spermathecal pores m 6/6-7/8 
Three pairs spermathecal pores m oi near 
6/7-8/9 

1* our pan s spermathecal poies in 0/6-8/9 
Fiv e pairs spermathetal pores in 4/5-8/9 
Male pores on xx 
Male poies on xviii 

Oopulatory papillae 8 to 7 pairs, on xix and 
following segments ' 

Copuiaton papillae very small, in groups on 
will and neighbouring segments 
Spermathecal diverticulum as a stalked sac, 
within which is a convoluted tube 
Spermathecal diverticuluinendingin asmall 
simple dilatation 
Gopiuntoxy organa absent 
Gopulntory organs present 
Spei luathecal appendages consist of a single 
diverticulum 

Spei mathecal appendages consist of a diver- 
ticulnm and a stalked gland or glands 
arising in connection with its ectal end 
Speriuiithecal appendages consist of two 
diverticula, of different chaiacteis, one 
dilated at the entalend, one simply tubular 
Copulatorv organs median 
Gopulatoiy organs paired 
Gopulatory orirans situated m the sperma- 
tnecal region 

Gopulntory organs in the region of the male 
pores 

Gopulatoiy organs as a single pair of papillte 
on XI 111 

Gopulatoiy organs as two pairs of papillae, 
in grooves 17/18 and 18/19 
Gopulatory organs absent 
Oopulatorv oigans present 
Prostatic duct with many uindiiiga . 
Pioslatic duct 111 a simple loop 
Piostatlc duct foims a long, backwaidly- 
extending loop 

Piostatic duct forms a loop which is con- 
hned to the neighbourhood of the male 
pore 


2 

P taprobante 
S 

P andamanenns 

4 

5 
10 

P hiometa 
P anomala 
P elongata (part ) 

P elongata (part ) 

P hawayana (part ) 

P birmanica 

P hawayana (part ) 

7 

P ti (iBancoi ensw 


P hmtUeti 


P tnvandrana 
P osmaetont 
8 

P bvrwnet 

9. 

P eaiinensts 
P peyuana 
14 

P ligmcofa 
12 

P feec 
13 

TI 
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13 Spermathecal diverticulum ends in a simple 

Imob-like seminal chamber 
Spermatkecal diverticulum ends in an 
elongated monilifurm or iiiegular sem> 
inal chamber 

14 Copulatory organs in the neighbourhood of 

tne spermathecal apertures 
Copulatoij organs in the nenrhbourbood of 
or behind the male pores 
16 Setal rings closed 

Setal rings widely broken veutiallj 

16 Copulatory oigans median 
Copulatory organs paired 

17 Copulatoiy organa as large discs on win 
Copulatory organs as small pnpillia on xmi 

nnd MX 


P hetei ocJueta (part ) 


P alexandtt 
P heterochata (part ) 

15 

16 

P 6urliatensis 
P andeisont 
17 

P aticto}ia 
P postliuma 


P quadi agenai la, which formerly passed as an Indian species, 
IS according to Michnelsen (131) not such The locality given 
by Vaillant and Perrier, “Indes onentales,” probably does not 
refer to India, but to the Malay Archipelago 

PenchcBta lawsomvras described by Bom ne from Ootacamund in 
theNilgins(P Z S 1886, p 664) Bedd.ud does not mention it 
in hiB revision of the genus in 1900, Micbaelsenin the Tierieich 
volume of the same year places it ns a doubtful species, and he 
does not admit it in las two Indian lists (54, 58) Its characters 
are as follows — ^Length 250 mm , diameter 2^ mm (thus it must 
be extraordinarily nariow in proportion to its length) Segments 
119 Setal rings with small 'oi sal and vential breaks , afl=a 2 «5, 
ggr=3ys , 30-35 setm per segii.-'^t Clitellum indistinct, xiv-xvn 
setae on clitellum Male poies not ou papillae, female pores 
palled, sperinathei al poies tno pairs, in 7/8 and 8/9 Grizrard in 
z (7) , intestinal caeca originate in xxvi and extend foiwaids to 
xxiu 

Perich(Eta 7iult7x.alensis, fiom HuliUal-diug in the Kilgiiis, is 
also deseiibed by Bourne (P Z S 1886, p 668), but eien its 
genus 18 uncertain, and it may be a Megascole'i Length 
200 ram , diainetei ca 3 mm , segments 209 Setae about 42 
per segment, frti=4 a6, zz^7 >fz ^ setae piesent on clitellum, no 
special setae obsened Clitellum well inaiked, xiv-xvii Male 
poies rathei near togethei, on slight papillae, female poie single, 
spermathecae in segments vii and viu, each with a single diverti- 
culum “I believe intestinal diverticula me piesent in the usual 
position ” 

PtncTiceta mil abihs, desciibed by Bourne fioin IS'nduvntani Hi 
the Nilgins (P Z S 188G, p 668), is not mentioned bi Beddaid 
in hiB Monograph, but is allowed as a species ot Pheretima by 
Micbaelsen in the Tierieich , it does not, however, appeal m 
either of Ins Indian lists Lengtli 130 inm , diameter 24 nim , 
segments ca 114 Setal rings closed , nunibei ot setae 39 , 
clitellum XIV -ill Male pores far npait, on low papillae, 
spermathecal pores four pairs, in 5/6-8/9 Pom pans of small 
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papillffi on the liinder parts of -t-viii, and two pans situated 
in^nolly to the above, and on the autenor half of the segment, 
m vii and vin (these papillse are said by Bourne to be related to 
the openings of corresponding groups of nephridia , but Michael- 
sen takes the papillae to be copulatory papillae, and the supposed 
nephridia to be glands) Gizzard in z (?) , intestinal caeca 
present Spermatbecae with a single appendage 


1 Fberetima alezaadiM i^Bedd ) 

1900 Amyntas aUxandt i, Beddard, P. Z S 1000, p 908, te\t-figs 
1-8 

Length 145 mm , segments 133 , the six segments in front of 
the clitellum are raoie or less tiiannulate Setae rathei but not 
markedly laiger on the anterior segments, and again rather largei 
at the hinder end of the body , setae a not larger in the anterior 
jiart of the body , numbers not counted, except on ii, where there 
are 16 Clitellum xiv-xvi (=3), without setae Male pores 
veiy inconspicuous, in setal zone, in front of and behind the 
pores aie shghtlv curved giooves,and a tumid hp surrounding the 
whole, 13 setae intervene between the poies Female poie single, 
median Spei inathecal pores four pan s, in 6/6-8/9, in about the 
same position as the male pores (not seen exteinallyl, the open- 
ings hteiallj situated No genital papillae 

Septa 5/6-t/8 much strengthened , 8/9 absent, 9/10 and 10/11 
moderately strong, tlie following ones decreasingly so Intestinal 
emea oiigiiiate in xxvii, rathei long, leaching xx, giadualiy 
tapering, without secondaiy bulgings Seminal vesicles in xi and 
XII Fi estates large, occupying xvii-xx, much lobulnted, some- 
what eai -shaped, duct rathei nairow, looped, of equal diameter 
throughout , no copulatory pouch Speimathecal ampulla of au 
mveited pear shape, compaiatively small, duct lelativelv veiy 
huge, longer than ampulla and more than half as thick, thickening 
even more towards the ectal end , diverticulum longer than, main 
pouch, eiiteiing ectal end of duct, itself consisting of a duct and a 
iiioniliform seminal chamber as long as or not so long as the duct 
j portion 

j iZemails The species is described from a single specimen 
Beddaid consideis its relations to P initatis and hetei ochceta, and 
concludes that it is distinct Michnelsen (68, p 11) considers it 
’to be possibly identical with P haeioohmta Accoiding to the 
hgiiies, however, the form of the spermatheem and especially of 
the diveiticulum should distinguish it fiom P heterochmta, as well 
^^perhaps the jirostate, which is vestigial or absent in the latter. 

^istnhutwn Imported to Blew Guldens fiom the neighhoui- 
liood of Calcutta 

u2 
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2. Fheretima andamanensis Mich 

1907 Pheietxma andamtmenetb, MicliAelseu, Mt SIu*! Ilimburg, 
xxi-v, p 164 

1909 Phexetimn iintlamanenst^, Michnelsen, Mpm Ind "Miis i, 
p 194, pi \ni, fig 25 

Length 108-120 mui , maximum dminetei 6-04 mm Segments 
ca. llO Colom dorsally dark biownish to violat-giey, ventraliy 
yellowish grey Problomium epdobous ca small, tongue 
open behind Doisal poies fiom 12/13 (’), distinct onlj behind 
chtellum Sette a little eiiLuged m front of clitellmu , rings 
nearly continuous, slightly broken dorsally , set® closei set 
ventrally than doisally ; numbeia 32/v, 4S/x, 62/tu, SBfxix, 
54/vx^ j. Clitellum i ing-slinped, xiv-x vi ( =3), set® pi esent Male 
pores about one-quartei oE ciicainleience apart, on almost circular 
smooth papill®, which are themselves seated on large tiansversely 
oval lough piotuberances octup 5 ing the whole length of xviii 
about 15 set® iiiteivene between the pores. Sparmathecal poies 
two pans, in 7/8 and 8/9, about f of circumference apart Ko 
copulatoiv papiil® 

Septum 7/8 fairly stout, 8/9 and 9/LO wanting, 10/11 and 11/12 
fairly stout,' 12/13 and 13/14 still stoutei Guirard large , cmca 



j,',g US) p/incltma andatnaxienns , bpormalheia , x5 

long and simple, extending forwards for about four segments, 
tapering Typlilosole simple. Testis sacs unpaiied, semicirculai 
w'lth the convexity aiitenoi, m x and xi, separate fiom each othei 
Seminal vesicles two pans, m \i and xii, somew^hat giauulai, eacli 
with a doisal rathei Ini ge stalked appendage Prostates loose am 
tuft-like, extending over segments xix-xxiu ; duct thickened an 
musculai in its ectal two thuds, thinnei m theproximid third, 

forming an S-shaped cuiie , no distinct copulatory pouches A 

large iccessoiy gland m front of each piostate, in 
Snblmg mo,. tly the .^1 

Site spec.., oooup,..,g ,hf .3 

the a.mil .1 gland of P oraotl.m l.i tto ‘''J* 
divisions of the gland have no distinct ducts, its ‘“‘"j 

stiaight, ectally somewhat broader, opening just ^ “J 
inedfal to the true piostate Speimathecal 
duct somew bat shoi tei, moderately set off ental^ a® 
ampulla, ectally much inflated , into this ectal part open a numu 





203 


of iriegulaily sac-like sessile accessoiy ainpullse, aud also a tbin 
tiibulai diveiticuliiiii almost double as long as the mam pouch and 
dilated entally to form a simple peai -shaped seminal chamber 
(tevt-fig 119) 

Remm ks Allied to F hurehm d% and osmastoni 
Distnhution N Cinque Island, S Andaman Island 


3 Pheretima andersoni Alich 

1907 Pyieiettum midfisoMt, Michaeleei), Mt Mus IIainl)uig,''«xi\, 
p 166, 13 

1909 Fhet ettma ande) som, Michnelseii, Mem Ind Mus i, p 198, 
jil Mil, fag 27, te\t-hg 20 

Length ca 250 iiiin , inasiinniii diametei 6 mm Segments 120 
Coloui dorsally and anieiioily chestnut, on other parts of the 
body yellowisli blown Prostommm epilobous ca tongue 
open behind Dorsal pores visible only behind tlie chtellar region 
Setss eveiy where veiy minute, the rings equally dense throughout, 
without gaps , numbers ca 100/x Clitelluni ring-shaped, iiv- 
XVI (—3), apparently without setae Male pores m the setalzone, 
ca one-thud of circumference apart, m tlie centre of broad 
slightly-raised papillae, oial m shape, limited by a tunow , about 



Fig 120 —Pherettma andeuont Midi , spermatLeca , X 5 


26 setae between the pores Speimathecal pores fout^ia^, ih 
6/6-8/9, ventio-lateral, about two-hfths of circumfeience apmj'Qn 
small papillae Copulatorv oigans us six Luge tiansversay oval'' 
cushions, mid-venti al, m 19/20-24/25, lesembling a row of buttons, 
the interval between one cushion and the next small 

Septum 5/6 thin, 6/7 and 7/8 much thickened, 8/9 and 9/10 
w’autmg, 10/11 and 11/12 much thickened Gli/zard laige 
Caeca large, slendei, simple, without on^ dilatations, arising in 
XXVI Last heaits in xii Testis sacs wo pans, in x and xi, 
united lu tne middle line, the anteiioi smallei than the posterior, 
each sac communicates with a paur of seminal vesicles in the next 
following segment The vesicles in xn largei than those in M,all 
incised, the testis sacs in x also appaiently cominnincate with n 
pair of seminal vesicles in x, w hich are Oat and deeply incised 
-Prostates with flat heart-shaped glandular portion occupying 
several segments, duct fairly long, niuscnlar, thinner at the ends, 
forming a loop which extends backwards, no copulator^ sac 

1 ‘ 
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Spernmtliecnl ampulla sac-hke, duct short, rather thjck though 
much thinnei than the nmpnlla dnerticnhnn n slender tube, with 
.iwnvv course, dilated at the fieeend to form a simple peai -shaped 
seminal chamber (text-fig 120) 

Disii ibiUion Amlieist, Lower Buima. 

4 Fheietima anomala ilAeA 

in07 PJiei etimn rtnotnalft, Hic\mG\stT\f \lt Mu® IlambuTg, \xi\ , 
p l(i7, te\t-iig 14 

190*) rhitetima mtoinalti, Michnehen, Mem Inil Mus i, p 18‘), 
text-fijr 17 

Lengt^i &0-90 nun , dinmetei 5-5^ mm. {Segments cn. 130 
Colom ^ Prostonmini epilobous ca \ Set® lery sninll, rings 
do‘>ed doi^inlly and \eiiti ally, set® equali\ closely set allround 
numbers 70 v, 84 '\, 74/x\i Chtelliini ring-shaped, xii- 
\u(s=,{), set® present leiitialh on xir Male poies on Jaige 
conical papill® on about one-si\th of < irciuufei ence apai., 
approximately in line with A, about 16 set.o mteixemng INo 
spermathecal pores Copulaloii pajnlhc pntied conicul, rathei 
smnllei than the poiophores and .i trifle nioie laterallv situated, 
mostlv four pans m the sctal rones of win, m\, wi, ard xxn , one 
sometimes w anting on one oi othei side,occasionaH\ siipeinumernu 
papill® on wii or arxiii 

Septa 4 3-8/9 inoderatelj thick, 0/10 thin, 10/11-13/14 vei\ 
little thickened, none missing A \erj laige gi/rard m vni 
Intestinal croca large, slendei, simple J’estes sei en pairs, m v-xi, 
with con esponding funnels, the iiie anteiior pairs tree, the two 
hindei — tlie lioniologiies of the normal organs — enclosed in small 
testis sacs No seminal lesicles seen Pi estates with large 
glandulai part occupj ing several segments, much incised, 
model a*elv loose, almost giape-hke, duct somewhat thickened 
ectally, describing a hroad almost S shaped cuiie, no copulatoi i 
poucb No sperinathec® 

Distribution Sibpiu, neai Calcutta 

5 Pheretima hiciucta (Z? Pen ) 

1909 etima vto/dcea, Michnelcen, Mem Ind Mus i, p 188 

1910 PAcirfimo fetcincte, Michael sen, Abh Ver Hamburg, p 84 
1910 P/;r; iifine/a, Stephenson, £ec Ind Mus xii, p 336 

1895 Pei caoZacea, Beddnrd, Mono? p 407 
1900 Am»/nta« ^lWoceKs, Beddnrd, P Z S 1900, p 641 
1900 Pheretima violacea, Micbaelsen, Tier x, p 812 
. 1922 PhereUma btetneia, Michaelsen, Capita zool i, 8, p 23 

Length 50-80 mm , diameter 2|mm Segments 78. Colom 
during life a red-violeb dorsally, clitellum yellow , these tints 
largely preserved in alcohol. Prostommm tanylobous, or epilobous 
1, with tongue widely open behind. ' Dorsal pores from 11/12 
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or 12/13 Setal rings with quite small dorsal and ventral breaks , 
setae of antenoi segments enlarged, except on x where they 
are inaikedly smaller, small on the fiist two segments of the 
clitellmn, large on the thud, numbers 44/\, 50/x, 40/xvi 
Ohtellum xii-xvi (=3), with complete rings of setae, clitellum 
mar be u anting on hinder half of xvi Male pores in line u ith/, 
4-8 setae between the pores, about one-seventh of circumference 
apart, oii considerable conical blunt pprophores Spermathecal 
pores fave pairs, in 4/5-8/9, in line with^ and with the male pores, 
except that the last may be rather f ui (her from the middle line 
A pan of papillae, not alwavs present], just behind and to the 
outer bide of the male pores, in 18/19, continuous with the raised 
area on which the pores are situated A pair of small glandular 
depressions ventro-laterally in 0/10. 

Septa 5/6-7/8 and 9/10-10/11 thicaened, 8/9 absent Gizzard 
elongated, firm, barrel-shaped. Intestine begins in xv or xvi, 
caeca very short, broad, apparently rudimentary, oi innj be 
altogethei absent , originating in xxvi (') or xxii Last hearts m 
xii. Testis sacs in X and XI, large, smooth, united dorsallj'' over 
the gut, and containing the hearts also Seminal vesicles in xii, 
meeting dorsally, cut up into numerous small lobules , a second 
pair ot vesicles, not apparent, found by sectioning within the 
cestis sacs of xi Fiostates occupy xvi-xx, duct bent upon 
Itself, the ectnl half thich-vvalled and spindle-shaped , ras defeieiis 
joins the commencement of the thm-walled portion Glandular 
cushions internoUrt corresponding to the papillsa outside 
Ovisacs present in xiv. Spermathecal ampulla spindle-shaped, 
elongated , duct, not marked off, is merely the narrower ectal 
portion of the pouch , diverticulum from the ectal end of the 
whole, narrow, about half as long as the pouch, sw'ollen at the 
axtremity 

JSemat ks The examination of the original specimens of PerrieiTs 
PencJiceta hcincta (ranked in the Tierreich as a doubtful species) 
showed (Michaelsen, 58) that they are identical with Beddard’s 
P vtolacea, originally described from Penang 

Jhstrtbitiion Hyderabad in the Deccan, and Trivandrum, 

5 India Outside India from Penang, the Philippines, Java, and 
the "West Indies 

6 Pheretma birmanica {Sosa) 

1888 Paicheeta b rmamea, Rosa, Ann Mus Genov a, {2) v i, 
p 164, pi 111 , figs 7-9 

1895 Penckteta hirmanica, Beddard, Monog p 405 
1900 Aimjntas birmamma, Beddard, P Z b 1900, p 637 
1900. 5ti mantca, Michaelsen, Tier x, p 255 

Length ca 130 mm , diameter 6 mm Segments 112 Colour 
in alcohol a dirty flesh-colour Prostomium ’ Dorsal pores 
from 12/13 Setse in continuous tings , number ca 70 Clitellum 
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Mv-\vi (=3) Male poies on shglitly swollen areas, lightei in 
colour, m line with tlie loth set®. Spei inatbecal pores three 
pairs, in 5/6-7/8, m line with the 15th set® No copulatoiy 
papill® 

Septa 5/6 and 6/7 thickened Gizzard bairel-shaped Intestinal 
c®ca present Funnels m x and xi Seminal vesicles in xi and 
Ml, veiy small Pi estates well developed, lobed according to the 
three segments through which it extends, duct iiariow, tormiiig 
a U-shaped loop Spermathecal ampulla ov al , duct short, not 
distinctly marked off, diverticulum in the foim ot a stalked oval 
sac, halt as long as the mam pouch, in which lies a much 
convoluted tube 

BematXs The glands described on the anteiioi faces of septa 
5/6 and 6/7 are presumablv nephiidia Testis sacs were not 
distinguished, peihaps on account of the bad condition ot the 
specimens The sac which foi ms the speimatliecal diveiticulum 
must be a connective-tissue investment, and the contained tube 
the piopei diverticulum 

LtslrthuUon Bhamo, Buima 

7 Fheretuaa bournei {Itosa) 

1890 Peiichaia bom net. Bos.!, Ann Mus Genova, xx\, p 110, 
pi 1 , hgs a-o 

1896 Pe) tthceia boumet, Beddaid, Monog p 403 
1900 Amynhia boumei, Beddard, P Z S 1900, p 6S6 
1900 tffwnrt 6o«j nei, Midmelfaen, Tier \, p 157 

Length 150 nun , diametei5mm Segments ca 130 Colour 
dorsally brown, ventrally flesh-colom Prostommm combined 
pro- and epilobous Dorsal pores from 12/13, visible on chtellum 
also Setal rings closed , set® closer set ventrally than dorsally , 
number ca bO Chtellum xiv-xvi (=3) Male pores stnal^ in 
line with I5th set®, each accompanied by two small papill®, m 
front ot and behind the setal srone respectivelj, to the inner side 
of the poie, and so forming a triangle with it , external to the 
pore a semicircular ndge with its convexity outwards Sperma- 
thecal pores three pairs, on vi, vii, and viii,, near the posterior 
bordei (not in the furrows), in line with the 12th seta Oopu- 
latory papill® three pairs on each side, as small tubercles near the 
spermathecal pores, ventral to and behind each one. 

Septa 8/9 and 9/10 wanting, 5/6-7/8 much and 10/11-12/13 
slightly strengthened Gizzard of the form of a truncated con^ 
slightly swollen m the middle and with the lowei angle rounded 
off. (Esophagus swollen and tiansveisely striated in x-xiv 
Intestine begins in xv , emea finger-shaped, originating in 
Testis sacs two pairs, in x and xi, all separate from each other 
Seminal vesicles compact, in \i and xii Prostates of moderate 
size, much lobed , duct narrow, in the form of a loop Sperma- 
tbecal ampulla of an inverted pear shape , duct narrow, about as 
long as ampulla , diverticulum tubular, with a large ovoid semmai 
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cbninber at ectal end, lonoei than whole of main poiith, joins 
ectal end of duct Grlandulai swellings mteinally correspond 
to tlie tubercles seen exlerniilly neai the spermathecal pores 

Remaila Beddaid fP Z S 1900, p 635) is “much disposed 
to think that this species is leally hawtnianvs” Mu-haehen 
allows it 111 the Tieiieii.h, and in his list in 54 

Disii ibution Cobapo village, Cheba or Biapo Dist , Bui ma 

8 Pheretima hurliarensis (A G Bow ne) 

1886 PuicJtata bmhaienms. Bourne, P Z S 1886, p 667 
1900 Pheietima butltaremu,, Michaelsen, Tier p 258 

Length 100 mm , diametei 3 mm Segments 123 Setal rings 
widely broken i entrally, especially in the segments following on 
the male poies , in these segments also the setie a me larger than 
the lest two pans of gioiips of enlaiged setie in vii and nii, 
nuinbeis 38-40 Chtellum ti\-\Mi (=4), setai absent Sperma- 
thecal pores four pairs, in o/6-8/9 Coinilatoiy papillte in xix, 
xx, XXI, and xxii 

Girzaid lu x (^) Intestinal cseca originate in xxm, and 
extend forwaids to xxn SpermathecoB with a single diver- 
ticulum 

Remarks Beddaid does not mention tins species in Ins levision 
of the genus (P Z S 1900), Michaelsen admits itin the Xierieicli 
and 111 his Indian lists (54, 58), but thinks that it may possibly 
be identical with P rodencensiSyO. peiegrine species which extends 
from Japan aci oss the Indian Ocean and Africa to South America 
and the "W Indies 

Bourne’s statement that the gizzard is in segment x in this and 
a few other forms may peiliaps be due to bis having numbered 
the* segments from behind , the free space between septa 7/8 and 
10/11 (it, as often, two septa were missing) would then appear to 
be segment x 

The papillsa on xix, xx, xxi, and xxn me said to be perhaps 
apertures, but no mention is made of anv structure opening 
there , it is not stated w hethei they are single oi jiaired 

Distnbuiwn Builiar, 2^ilgin Hills, S India 

9 Pheretima cannensis (Rosa) 

1890. Pa tchata cai ttiaisis, Rosa, Ann Mus Geiioi a, (2 <t) x, p 107, 
pi 1, figs 1,2 

1895 Pei r<n mentis, Beddard, Monog p 404 
1900 Amytitaa cartnemts, Beddaid, P Z 8 1900, p 625 
1900 Phet etima cat maists Michaelsen, Tiei x, p 260 

Length 120-200 mm , diameter 6-7 mm Segments 150 
Colour brown dorsally, ydlowish ventraDy , chtellum darker than 
the ^ventral, hghter than the dorsal surface Prostomium com- 
bined pro- and epilobous, tongue with parallel sides Dorsal 
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pores ftoin J 1/12 oi 12/13 Setal rings mostly completely closed , 
set® more closeh set ventrally than dorsally , numbei ca 60/viii 
Chtellum Mv-XM (=3), dorsal poies obsent Male pores a 
little behind the setal rone, lentio-laterally situated, in line ivith 
the 15th seta, navmg the form ot pnpill® boidered bv eye-like 
inaikings Spennatheial pores three pairs, in 6/7-8/9, in line 
with the 10th set® Copiilatory papiii® one pan, in xvni, ot 
lariable foim, on the anterior part of the segments and internal 
to tlie male poies, approximately between set® c and q , then 
ength IS greatei than then nidth.aiidthev reach gioove 17/18 at 
then anteiioi end 

Septa 8/9 and 9,10 n anting Gu/tiidofthe foim of a trun- 
inted cone, slightly swollen in the middle and \^ith the hinder 
iDgle rounded off Funnels in x and xi Seminal vesicles t«o 
pau*-, the antenoi in xi, lelatiiely small, tongue-shaped, slightly 
lobed, the posleiior tbiee times as long as lude, rectangular, 
occupying a lauable number of segments, and touching Ihe 
piostates behind Pi estates lobed, occupying three segments, 
duct long, nnisculai Qlanduiai elevations mteinally cone- 
pouding to the papiU® on the external surface Spermathecal 
ampulla oval , duct half as long as ampulla, bent in the form of 
aietoit, diverlicnhim iianon, tubulai, bent, almost as long as 
main poncb, aiising fiom ectal end of duct 

D{gU ilmUon Metelio, Cheba oi Bnpo Dist , Burma 

10 Pheietoua elongata (F Poj ) 

1109 P/t«etW!rt Michnelsen, Warn Ind Musi, p 1S7 

1010 PfiMfbmo rfwipij/o, Micbaelsen, Abb Vei Hamb«%, mx, 
p 84 

1920 P/wt/nnne/onf/ato, StepheiiBoi), Mem Ind Mu« Tu,p 222 

1921 1‘heietmm clonqcda Michaeleen, Mt Miis Hamburg, p 68 

1922 PAoetniiRchmaata, Stephenson, Bee Ind Mils XMVjp 438 

1872 Pei iihala elmgafa, h Peiiier, K Aich Mus Pans, vni, 
p 124, pi IV, bg 70 

1895 Pmehata aci/ttu -f- Peitehata hsa laht -f Pet tchaia clon- 
rjala, Beddaid, Monog pp 423,^430, 431 

1900 Affii/ntas diseimbs, Beddsrd P ZS 1900, p 658 

1900 Phei etma Sisei win -j-P/iei cimin elonffafa, Michaelsen, Tier 
V, pp 256, 265 

Length 95-230 mm diameter 4-6 ram. Segments 221, 
Colour greyish yellow Prostomium without dorsal process First 
dorsal pore in 12/13 Setal nngs closed dorsally, vential set® 
enlaiged in anterior part of body, but diminishing legulaily from 
the middle line, a large; than 6, !> than r, etc , intersetal 
intervals also dimmish, ac laiger than ah, ah than he, he than cd, 
thencefoiward equal , m middle ot body the diminution of the 
set® cannot be followed beyond the first, a alone being enlarged, 
while aa is larger than ah, ah than Sc, the rest equal, numbers 
81 /v, 90/i, 79/xiii, 70/m, 70/xxvj Chtellum usually without set®, 
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\iv-\m(s= 3) Male pores about uiie-quaitei of ciieumference 
npait Speiinnthecal pores inosth'^two pans, jn 5/6-0 /7, about 
i ot cii cumfei ence apai t, some or all often \\ anting Copulatorj 
papillc tbiee to seven pairs, on \ix and tlie following segments, 
one pan on the antenoi pait ot each segment, each tiansverselv 
oval, latliei neaiei tlie middle line than the male pores 

Septa 5/0 and 6/7 much, and 7/8 ^ely much thickened Ko 
intestinal ca:ca Last heart in \ii Testis sacs in 'r and xi, those 
ot each segment completeh fused, ]n<)jecting loiind tlie gut so as 
to leseinble seminal vesicles, eiiclojing alimentai} canal, hem ts 
.lud doisal vessel, as well as the seipinal vesicles of \i Seminal 
lesicles in m, ^ii, and mii Prostatfes with f.iiilv luge gUndulai 
portion, much cut up into lobes, duct U-shaped, no copulatoi v 
])Ouch Sperinathccse iiiav be .ibsent, ampulla spheiical, duct 
laiilv shoit, iiaiiovv, diieiticulum tiibulai, hall to two-tliirds ns 
long as mam pouch 

Jfenuttls The identification of P elonqata and btsetmltf lests 
on an eTanniiation ot the original specimens ot P elongata 
(Michaelsen, 58) The species is widely peregrine 

JDisii ibulion JBoinba}, ICaiachi, and Maninad, m the Bomba} 
Presidency , Calcutta and Nainkanii, Sundarbms, m Bengal , 
Hyderabad, Deccan , Paha, Indoie, and Uijain, in Central India 
Kandy and Panadhuie, Ce}lon, Mockoh, Bhnganamola, and 
Manakoti, in Coorg, S India , Shimoga, in Mysoie Outside 
India fiom the Philippines, Mnlav Aichipelago, Coinoio Island*, 
Madngascai, Dutch Guiana, Veiie/iuela, "W Indies. Centi.il 
Ameiicn , indeed is woild-wide in the tiopics and sub-tiopics 

11 PheietunafeaB (iiosa) 

1*588 2'oic7iceta fi(C, IJosi Ann Mu* (iciion, (2) vi, p 101, 
pi 111 , figs 1-6 

ISO"} Penchteta fttf Beddaid, Mnnog p 4'H 

1900 Beddard, P Z S 1900, p Cfd 

1900 P^cicttwioycfl!, Micliaelsen, Tiei x, p 2bb 

191G Phei tfima fcce, Stephenson, Rec Ind Mus \ii, p 33$ 

Length 180-360 mm , diameter 7-9 mm Segments 90-160 
Coloui doi sally blackish, ventially paler, clitelliim brownish 
bla^k Pioatoinriim epilobous tongue not cnt off behind. 
Pirst dorsal xrore in 12/13 Setre in rings which aie closed 
ventrnll} and closed or almost closed doisally, set® equally 
distant thioughoiit, present on chteilum , number about 100 in 
spermnthecal legron Clitelluin xrv-vvi, and in addition small 
parts ot Mil and -vvit {=raore than 3), no doisal pores oi set® 
present Male xrores in line with 15tli set®, on round flat 
papill® It mm m diameter, ventro-laterally situated and taking 
up the whole lengtli of the segment Spermathecal pores tour 
parrs, in 5/6-8/9, in line with 11th or 12th set® No other 
genihil markings 
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Septa 0 / 6 -/ S.md 10/11-14/12 much strengthened, 8/9 and 
9/10 wanting Gi//aid barrel- shaped, poMeiioi bolder soinewliat 
swolJeii, occupies vin, and part of a glaudnlu nng lonnd 
alimentary canal m % Intestinal caeca .is naxrow cones, without 
secondary diverticula Testis sacs in v .md m, single in eadi 
segment, but those of the tw'o •.eginents quite sepaiate Beinmal 
vesicles two pans, the antendr, in xi, sin.ill, the posterioi, in su, 
niuch longer and trilob ite, extending back to the level of xv bv 
bulging the septa backward Prostates long, nuicli cut up into 
lobes , duct long, prolonged backwai ds as tai as xxv as a U-ahaped 
loop, with the limbs parallel and close togetbei Spermathecse 
tour pairs, the hindei the largei ampulla oioid, duct lather 
short and nanow, dueiticulum enters ectal end of duct, is 
tubular, bent in a zigzag oi coiled, and when extended is longer 
than the main pouch 


Renunks The “gland ’ in segment x is a flange-hke collar 
loimd the ossophagas, lesting against the hiiidei end of the 
gizzaid, micioscopically it is composed of small follicles, like 
those of the oesophageal blood-glands behind the phannx in 
jt posthuma, etc 

Eosa found the intestinal cmca onginating m xxvin and 
extending ioi wards to x\\ , they arose in xxvi in my specimens 
Distiibution Kawkareik (Kokareet), Amheist Distiiot, Lower 
Sutma 


12 Pheretima hawayana (7fos«) 

1898 Renclxcta oupuhfua, Fed.ub, T Z B 1898, p 44.), te\t- 

hff 1 

J900 Beddmd, P Z S 1900, p 64) 

1900 jPke/etWKt baihaden^is -p P/iei etima Jiaicui/uiia, Michaelser, 
Tiei X, pp 254 271 

1909 Pheieiitna ftatoayima t tt/pica Pheietana hjtwaj/ana enhsp 

bat ba<len8is, ^^lchn.elsen, Mem Ind Mu* i, p 187 

1910 Pbeiefima hmiayanaf /t/ptca, Michaelsun, Abli 4 u Ham- 

huig, xi\, p 83 

1913 AawaycDtn, Stepliemou, .Spol Zijl vm, p 271 

1914 PA/ieton/i Amaniyann, Btepkeiisoii, Bee Inil Mils \, p S4d 
1016 Phti etima hmmifana subsp ii/ptia + *nbsp iaibadcn^u, 

I I’uishiid, J Bombay &OC xxn,pp 499, jOl.pl i, tigs 4, 

I 4, pi 11 figs d-5 

P)Uii J^/ictefima /itiw/ipnaa f tyjucfi, Stephenson, Ilec Ind Mus 
Ml, p 334 

1917 PAet etmia /ifcicai/a/ia, Sleplienson, Qunit Journ Mic bci 

Ku, p 207, pi M\, hg 5 

1917, J?he)etima hauxiuuna, Steulienson, Bee Ind Mus \in, 
p 386 

1918 d’Ae; etinta 7/ni(7ay<t)((f, Tliapar, Bee Ind Mus \\, p 71, 

pi v«, hg 1 

1919 Phet etima Jiaiiai/tma •{- Phei etima hatbndeiM'', I3ahl,Quait 

■Touin Mie Sci Iviv, pp 103, 104 
1919) •Phaetima haioat/ana, Stephenson 3, JIaiii I{ani,Tr Roy 
Soc £diu lu, p 439, pi hgs 1-6 
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l‘)jy Pirei china Atilt ai/aita, Stephenson 'ii Itoj 

bOL J^iin 111, p 460, pi h^s 1, 2 

I9J0 l^Aciihnin Aittcai/tmtt, Stephenson, Mini Incl Mns m, 

p 222 

jyjl rAtietiiiifi /ifitcai/aini, btt'phciifcon JJec Ind Mu-, vmi, 
p 760 

I92J Pheutnna Janiai/anu, Stepluu-on, Itcc Ind Mus \Mi, 
p 43 j ’ 

IbOI Peut/irehi A(tH»i/aiia, Tlos-x, Aim lluliiiii^ Mieii,ii,p 196, 
pi \n,ii<rs 7, ‘I 

1893 Peiiclireta bat hadcnsi^ P ^inllnln P haiiai/nna P 
lieddnid, Momv pp 41J 415.420 410 

1900 Amyntus /iinotii/aiiits, lieddnrd, 1’ Z S 1900, p 645 

Lenglli 60-1J3 min , dutnefcer 3-5 inni Segments 7b-95 
Coloui greyish blown Mitli Molefc shimmei Piostomiuin com- 
bined pro- and epilobous, oi epilobous 4 uitb bioad tongue 
Dorsal pores fioin 10/11 Set.o on raised rings, rings closed, oi 
sometimes distinctly bioKen , ventral setm oi ni-'s. oi tewei 
segments maybe enlniged. numbers 44/i\, 49 \i, 56, \ii, 54''nx, 
56/AA.\n Clitellum i.n-4 xii oi \\i (=S^-3) , ^entl il setm ma} 
be pie&ent on \\i and \i\ Male pores on small slightly raised 
papillae in line uith setae t, j of circninference apart Sperm.i- 
thecal pores three pairs, in 5/6, 6/7, and 7/8, in line w ith e , or 
two pairs m 6/6 and 6 7 Copulatory p.ipillffi as pigmented 
mised or sometimes depressed spots, in ii regular groups of two oi 
three to the iiiiiei side of the male pores, and often in tninsierse 
lines on the aiiterioi parts of aviu and\ix and posterior parts of 
xvu and xviii Small papillae may also occui on the posterior pait 
of vii, slightly median to the hue of the sperm ithecal poies, and 
in varying positions on the hinder part of Mil 

Septa 6/6-7/8 thickened, 8'9-9/l0 absent, 10 '11-11/ 12 thick 
ened Gizznid bell-shaped Intestine begins in xi , cmcn origin ite 
inxTvi or WMi, wnthout secondary lobulations oi with lobuLitious 
along the ventral bolder, typhlosole a small iidge Testis sacs 
in X aud xi Seminal resides in xi and xii, iiregulaily lobulated 
Piostates long, lectanguku, extending o\er siv or seren segments, 
wii-xxii or xxiii, lobed according to the segments , duct almost 
straight, forming a single loop, or bent in the shape of an s An 
ovisac mav be present in xir Speimalhec.c* with ciiculai oi oral 
ampulla, duct narrow, three-quaiteis as long ns ampulla, diverti- 
culum naiiow, tubulai, somewhat coiled, equal oi nearly equal in 
length to main pouch, with small teiiiim.il peai -shaped dilatation, 
discharges into ectal end of duct 8innll glandiilai ni.isses on 
mnei side of boih-w ill coiiespoiidmg to papillae externall} 

BemaiAs Beddaid (37 a) united P htnhadetibis ind hawayamt , 
subsequently Michaelseu placed haibadcnsis as a subspecies of 
Jiaivayaiia (54c), lein.iiking th.it he had not met with aiij speci 
mens wdnch aioused aii} doubt as to wbeie they should be 
placed — m tlie t\ pical toiin or in the subspecies I,atei 1 found 
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specimens with mtennediate characters, or with some characters 
ot the one form and some of the other, and theiefore united the 
two (69, 71, 76) Prashad difiers m opinion (82), and keeps the 
subspecies distinct 

Michaelsen finds the distinctions between the two to be 
the more robust habit of the type-form, the stronger sets 
in the anterior pait of the body, and the fact that in the type- 
form "the papillae near the male pores are always united at each 
side, occupying an oval oblong area medial from the male pores 
and mostly somewhat oblique,” while in the subspecies "the 
papillm near the male pores are scattered, partly verj' near 
the male pores, partly near the median lentral hue” Prashad 
thinks that harhadensia la to be distinguished by the unbioken 
rings of setse, the clitellum extending over the whole of three 
segments, without set® usually and constricted, the prostatic 
duct straight, not with an g-curve , what he says regarding the 
papillss is partly contradicted by his own description ot subsp 
btCrhadensts and the difference in the spermathecal ampull® ot 
the two forms seems from his figures to be one of degiee of 
distension rather than one of shape 

The species being one of the commonest w oi ms in India has 
been used for a number of moiphological in\ estigations , Stephen- 
son and Haru Bam have investigated the prostate (92), Stephenson 
and Prashad the ocsoph^^s (91), Bohl the nephndial system (90), 
Thapar the Ijmph-glands (88), and Stephenson the pharyngeal 
gland-cells (87) 

Dtsti ibutton Lahore , Nepal Volley , Kurseong in Laijihng 
District , Manipur, Assam , Debra Dun, Bmdraban near Mnttra, 
Bamnee in Garhw al , Bangamati lu Bengal , Ddaipur in Baj- 
putana , Bombav , Pattipola in Ceylon , doubtless it oicuis 
piactically thionghout the whole of India Outside India it is 
also widely spread, eq, Borneo, China, Mauritius, Hawaii, 
Beimuda, Baibndos, S America, Teneiiffe, and other plates 

13 Pheretima heterochasta {Mtch ) 

1886 Pei ic/iccto nil! a5t/i% Bourne, P Z S 1886, p 6G$ 

1896 Pei tcA<s/« twrficrt (pall ), Beddaid, Monog p 42r 

1897 Penrhatn iwdica var ceyhmca, Pi mu 

Michaelsen, Mt Mu- Hamhuig, m\ , pp 346, 163 

1900 Am^/itas heiet ooluetm, Beddaid, P Z S 1900, p 622 

1900 Piierfifoinn mrficn (part ) +P mrfica lar ctji/ti/iicfi, Michael- 
een, Tier x, pp 276, 276 

1909 P/ic»fifi»naAcfciot7MB/«'Mjchnelseji,Mem Ind Mus x,p 189 

1910 Pherettma heta ocht^ta, Michaelsen, Abh Ver ^Hnmbuig, 

XIX, p 88 

1914 Pheietima heteiochata, Stephenson, liec Ind Mas \ni, 
p, 399 

1914 Picic/iMiflArfc»oc7ifl!tfl, Stephenson, Bee Ind Mus x, p 348 

1916 Phei ettma hetet ochrela, Stephenson, Mem Ind Mus m, p 99 

1916 Pheietima hetei otheeta, Prashad, J Bombay Soc x\ii, 
p 603, pi 1, hgs 1, 14 , pi 11, fig 7 
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1916 Phnetima hetet ochceta, Stephenson, Rec Ind \ii, 

p 334 

1917 PAei efiwia oc//<8/«, Stephenson, Quai t louin Mic Sci 

1x11, p 266, pi xi\, hgs 1, 3, 4 

1917 Pketelnna hetet ocheeta, Stephenson, Rec Ind Mus xiii, 

p 385 

1918 Pheietima hcteiochala, Thttpei, Rec Ind Mus xx, p 71, 

pi 13, hg 2 

1919 P/toe^tinn ^eteioc/«e2a, Belli, Quiiit Jouiii Mic Sci Ixu, 

p 104 

1920 Phe> etima hete) ocAafa, Steplieiison, Mem Ind Mus vii, 

p 222 

1921 Phei etima hetet ocheeta, Stephenson, Rec Ind Mus xxii, 

p 700 

1922 Phe) etima hetet ocheeta, Stephenson, Rec Ind Mus xxiv, 

p 4as 

Length 60-160 mm , diameter 3-5 mm Segments 91-110 
Colour vellouibh giey, bioun dorsally in middle of body, setal 
zone whitish, and lu auteiior and posterioi r^oiis of the body 
laised as a iidge Frostomium epiiobous ^ Dorsal pores from - 
10/11 Doisal and yentral bleaks iii the setal rings (-mall, less 
than 2a& and 2?/^; setai decrease m size from a outvvaids, dorsal 
setm smaller and closer set than the \ entral, especially in the 
anteiior patt of the body, uhere the \ential setm are much 
enlarged, setal intervals also decreasing outnards from the 
middle line , setae of x smallei than of otbei segments , numbers 
up to 40 111 fiont of clitellum, 40-54 behind Clitellnni ring- 
shaped, \iv-\M (=3), setae absent, doisal poies pieseiit Mule 
pores on elevated papillae, about ^of ciicuinference apait, 12 setae 
Intel vening Spei niathecal pores four pans, in 5/6-S/9, eve-like, 
about ^ of tncumfeience apart Small papillae, sometimes alto- 
gfthei wanting, paired, anteiioilv on vii and mii, less often on m 
and IX, somewhat medial tioni the speimathec.iI pores 

Septa 5/6-7/8 much stiengtiiened, 8/9 and 9/10 wanting, 10/11 
and 11/12 also thickened Gi/z.ird lai’ge, somewhat Lonical, 
narrower in front Intestinal caeca simple Fannels in x and 
XI, in testis sacs, the sacs of x conimunic.ating with each otliei, 
those of XI entirely fused Seminal i esitles two pairs, in xi and 
xn, irregularly lobed Ovisacs may he piesent ih m\ Fiostates 
often iiioie oi less ve^tlglal, may be altogether absent; when pre- 
sent, much divided duct laige, musculai, in a hoiseshoe uur\e, 
comer towards the front and iiiiiei side, no copulaton pouch. 
Spermnthecal ampulla of an imeited pear shape duct almost 
equal in length to ampulla, nan on, musculai , diverticulum long, 
tubular, dilated at its ental end to a knob-like seminal chamber, 
often also with lateral seminal chain beis 

J^inaiXs Michaelsen described a mii ce^Jomea (33), which 
also iiguies in the Tierreich but not in his Indian lists (54, 58} 
The distinguishing charactei was the pieseiice of a pair of papillaa 
close to and on the inner side of the male pores 
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Bahl has studied the nepbridial system, which resembles that 
o£ P jposthuma (80), Stephensoti the pharyngeal gland-cells (87), 
and Thapar the lymphatic glands on the intestine (89) 

Jhstnbutwn Thioughout India, FeshawarandPeshawarBisl , 
Lahore , Simla and Ifaini Tal in the W Hinialayas , liurseong 
and other places iii Dai jiliiig Diet , Gangtok m Sikkim, and tiie 
Abor country m the E Himalayas , Manipur, Sadiya, and Cherra- 
pon 3 i, in Assam , Kangainati and Siliguri in Bengal, N. Shan 
Hills in Buima, Palm and HiJgin Hills in S India, GJeylon 
Outside India the list includes Japan, Hauaiinn Archipelago, 
Madagascar, the Azores, Sunda Islands, New Caledonia, Comoro 
Islands, Cape Veide Islands, North, Central, and South America — 
indeed, as Beddard sa 3 'E, “ everywhere, including Europe ” 

14 Fheretuna houlleti (J£ Pen ) 

• 

1872 Pettiheela houlMi, E Perrier, X Arch Mus Pans, viii, 
p 89, pi n, hga 81-44, pi in 

1889 PeitcAaia hewlett, Bourne, J Astatic Soc Bengal, Ivin, 

p 111, pi 111 , tigs 4, 5 

1890 Pei\ch<eta camvanulafa, llosa, Ann. Mus Genova, (2) x, 

p 116, pi 1 , tigs 9, 10 

1893 Pet tchasta h»uUett, Beddard, Monog. p 424 

1898 Petichaia JiouUelt, Michaelsen, Zitol Jahib Syat xii, 
p 144 

1898 Pet tcheeta ct escenttcH, "FeiKthiP Z S 3898, p 447,toxt‘fig J 

1900 AtnpntosVtoutfett (pari ), Beddard, P Z S 1900, p 618 

1900 Phet etima /houUctt P crescentway Hichnelsen, Tier x, 
np 278,262 

1903 Pheietima ImtUeU, Michaelsen, Sb Bohm Ges Frag vI, 

p 12 

1909 Pheretima houlletx, Michaelsen, /Mem Ind Mus. i, p 187 

191U PhetcUma kovUeti, Michaelsen, Abb Ver Hamburg, xix, 
p 83 

1010 Paeii/tmo Ao»//e<i, Stephenson, Rec Jud Mas vn, p 834 

1917 PIterettma houlleti, Stephenson, Rec Ind Mus xiit, p 385, 

1921 Phetettma houlleti, hhchwAseWfULt Mus. Hamhuig, xxxiii, 

p 68 

1922 PAet etiina Stephenson Bee Ind. Mus xxir, p 484 

Length 75-200 mm , diameter 4-6 mm. Segments 98-108 
Colour variable, purphsh-biown on dorsum, -with still darker 
median stripe, pale on ventral surface, clitellum pale. Pro- 
stominm epilobous | or moie Pirst dorsal pore from 9/10 to 
12/13 Setal rings with small dorsal and ventral bieaks, ab 
commonly the largest interval (except ad), hut no regular decrease 
outwards , setm a usually enlarged , i entral set® ot iv-ix enlarged, 
and set w idely, so that the ventral break disappears here , numbers 
between 30 and 50 m fiont of clitelium, 60 or rathei more behmd 
(39/\, 42/\in, 52/xii, 66/xxiv) Chtellnm xiv-xvi (=3), or 
4xiv-|xvi <'s=2^), dorsal pores piesent, a few set® present, and 
these^ modified — tip trifid and the general form rather stuoipj , 
or tip bifid with a web between the points and the ental end 
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truncated Male poies on papdls, about one-tbiid of ciicum- 
ference apart, m line u itb h Spei matbecal pores three pairs, lu 
6/7-8/9, tar out ]aterall 7 , it ma}' be almost in the lateral line of 
the bod^ . No genual papillm 

Septa 5/6-7/8 thickened, 8/9 and 9/10 wanting, 10/11-13/14 
thickened Cieca originating in xwii, with constrictions Testis 
sacs in X and xi, those in xi united ventrally, those in x ap- 
parently sepaiate Seminal lesicles in xi and xii, of considerable 
size, much cut up into lobes Prostates large, occupying xrii-xx, 
much cut up into lobes, duct thinner entally, in the form of 
a loop, the ends of which are approximated , a considerable 
copulcitory sac, which appears as a porophore when everted. 
Spermathecal ampulla iire^atly shaped, or pear-shaped or heart- 
shaped, duct straight, as long as ampulla, thick, narrowing a 
httle towards eclal end , diverticulum arising from near ectal end 
of duct, long, tubular, its ental portion much convoluted, the 
loops rlosely adpressed into a flattened semi-transparent mass, 
length of diverticulum in its natural condition 'about two-thirds 
that of main pouch ; one or more stalked glands enter extreme 
ectal end of duct, each of a length less than that of duct, consisting 
of a narrow stalk surmounted by a nodular ovoid glandular part. 

ItaiM.rks Perrier described grape-like glands in vii, the duct 
going forwards to open into the oesophagus at the level of 6/7 
these seem to be blood-glands, such as ai e found in some otner 
species of PhereUma , but what the pear- shaped glands’* m vi are, 
which open backwards at the same level, I do not know, — peihaps 
part of the " pharyngeal glands ” 

Eedarb described Pemihaia crescmtica as a new species (36), 
it was distinguished from P JwitUett bv the clitellar setae not being 
in any way modified, while in P houlleti the modification is very 
charactenstic Her specimens, however, may not have been fully 
sexual — the seminal vesicles were small, and the whole of the setae 
were still present on the clitellum Beddard (37 a) and Michaelsen 
m the Tierraich accept P. et escentica as distinct from houUeti, but 
the species has disappeared from Michaelseu’s later lists (54, 58) 
P. houlleti is closely related to P. tnvandrana and P travan- 
corerms\ see the remarks under these two species 

Dtsirtbuhon Bawal Pindi , Hehra Dun, Bhim Tal, AUababad, 
in the United Provmoes ; Calcutta and Bamganj, in Bengal , 
Cherrapunji m Assam, Pegu District m Burma; Bombay; 
Mangalore, Tnvandrum, Triehur, Chevagon near Calicut, Mierkara 
(Coorg), Shimoga (Mysore), in S India ; Ceylon It is also widely 
distributed outside India, in the Philippines, China, Cochin China, 
P 131 , Souda Islands, Java, Comoro Islands, Madagascar, Bahamas 

15. Pheretuna lignicola Sieph 

1914 Phaetima hgntcola, Stephensun, Bee Ind Mas viii, p 399, 
pi xxvu, hg. 17. 

1916. Inerettma hgmcola, Stephenson, Mem. Ind Mus vi, p. 99 

X 
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1916 Pherettma hgntcola, Stephenson, Eec Ind. Mns xii, p 886. 

1920 Phcrettma Itgnicola, Stephenson, Mem Ind Mus tji, p. 228 

liength 105-165 mm. , diameter 4-6^ inm Segments 90-130. 
Coloni ohve-green oi bluish puiple, ventrnlly pinkish Prosto- 
mium epilobous, almost tanvlobous. Doisal poies from 12/18, 
the first slit-hke Setm implanted on circular ridges, the rings 
unbroken ventially, a veiy slight break dorealiy , in front of the 
'■chtellum the setts are larger than behind, especially those of n-ix, 
numbers 22/vi, 44/ix, 47/xii, 66/xxin Chtellum xiv-svi(=3), 
dorsal poies absent, a few setts vontrally on xiv Male pores m 
the setnl zone, m large depressions, citculai, surrounded by a 
prominent lip, except on tbeir inner maigins , the uhole, including 
lips, extends ncaily o\er the interval between the setal rone of 
xvii and that of xix , the pores two-sevenths of circumference 
apart, 12 setts intervening Spermathecal pores four pairs, in- 
conspicuous, m 6/6-8/9, two-sevenths of ciicumfeience apait, 
approximately in lino with f 

Septum 6/6 thickened, 6/7 and 7/8 much thickened, 8/9 and 
9/10 absent Gizzard cask-shaped, in %m A collar-like structure 
round the oesopbagus behind the gi7?.ird, consisting of blood- 
glands, in X Intestine begins in xiv-x\i, caica originating m 
XXVI or xxvii, narrow, simple or cienulnted on the dorsal margin. 
Testes and funnels in x and xi, in sacs, the sacs ot x small and 
probably communicating with each other, those in xi larger and 



Eig 121 —Phaettma Itgmeola Steph , spormatboca 

separate. Seminal vesicles in xi and xn, those of xi within the 
testis sacs. Prostates of large size occupying xvi-xx, miu h cut up 
into lobes , duct with many windings, becomes thicker and more 
muscular as it proceeds, stout, smooth, and sinning at its termi- 
nation Spermathecal ampulla ovoid or heart-shaped ; duct of 
equal length or shorter, stout, muscular, and sinning, sometimes 
fusiform in shape , diverticulum long, nai row, and tw isted, its 
ental portion thin-walled, with numerous small irregularities, its 
ectal part shining and muscular (text-fig. 121). 

Pisinhutton, Dibrugarh, Assam , Lower Burma; Bombay 
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16 Pheretima osmastoni Mtch 

1907 Pheretxma osmatlont, Michaelsen, Mt Mas Hamburg^ xxir, 
p 163, text-fig 11 

1909 Pheretima osmastom, Michaelsen, Mem Ind Mas i, p 191, 
pi xMi, lig 26, te\t-fig 18 

Length 250-320 mm , maximum diameter 10-11 mm Segments 
126-148 Colour doi sally violet-giey, iridescent, ventrally 
yellowish-grey Piostoramm epilobons ca, tongue open 
behind. Dorsal pores fiom 12/13 (?) Setee somewhat enlarged 
in front of the chtellum and in the hinder half of the body, 
especially dorsally , dorsal sette in general somewliat larger and 
further apart than the ventral , rings wi(h a regular dorsal break, 
rr = l^orl|ys, ventral break small and in egular, numbers 
28/v, 50/ix, 58/xui, 72/xix, 70/xxvi. Chtellum ring-shaped, 
zi\-xvi( = 3) Male potes about a quarter of citcumfereuce 
apart, w'lth about 18 setm intervening, on transversely oval papillsa 
in the setal zone, the suiface of the pnpillm bearing the small 
porophores Pemale poies apparently paired, but near together. 
Speriuathecal pores three pairs, in 6/7-8/9, about tw’o-sevenths 
of circumiereuce apart Copulatory organs as broad, median, 
transversely o\al or rectangular cushions with rounded angles, 
ivith numerous closely set fine pores upon them, the openings of 
small glands , the cushions take up the hinder f oi | of their 
segments, and ate about a quarter of the circumference m 
breadth , their distiihubion is variable, most often one, on x or 
rarely on viii, sometimes two, on xn and xiii. 



Fig 122 — Pherettma osmasiotit ISidi , spermatheca, X4 

Septum 6/7 fairly strong, 7/8 very strong, 8/9 and 9/10 wanting, 
lO/n-12/13 very strong, 13/14 hardly strengthened G-izzard 
thickly pear-shaped Cssca fairly long, simple and slenderly cone- 
shaped, extending upwards not forwards l^phlosole simple. 
Lymph glands present Testis sacs two pairs, in x and xi , those 
of each segment communicating with each other, those of the 
same side separated. Seminal vesicles two pairs, m xi and xii, 
large, somew'hat incised and granular Prostates loosely and 
iiiegularly lohed, extending through ca xviu-xxii, duct long, m 
a somewhat 11 regular loop the eotal limb of which is thick and 
mnscnlar, the eutal much thinner , no copulatory pouch A bifid 

x2 
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accessory gland opens by a simple terminal canal medial to each 
male pore , internally this canal biturcates, the two halves of each 
gland being situated one in front of and one behind the prostate , 
each poition is giape-like, consisting of numerous ftiiily small 
gioups ol laige glnnd-cells and their long nariow ducts, winch 
open into a cential canal, the main duct of the halt gland , lastly 
the tiio main ducts unite An enlatged seta, uhich must be 
regarded as a penial seta, between the opening of the male duct 
and that of the accessoiy gland Spermathecal ampulla pear- 
shaped, duct not distinctly set oft, nanow, shoiter than ampulla, 
diveiticulum long, tubular, nan ow, irregularly uuduiating, with 
small pear-shaped seminal chamhei at the eiitnl end, the whole 
moie than twice as long* as mam pouch, opens into octal end of 
duct (text-hg 122) 

RemaiTes The lips of the penial setai were bioken in all speci- 
mens Pemal set® aie not kiiow'n elsew’heie in the genus 

Accessory glands are found in P amlamaneima also, but then 
stiuctuie IS rather difteient 

J)isUtbuUon PoitBlnii, S Andaman 

17. Pheretima peguana (Itom) 

1890 Penchata jiCffttana, ^osa, Ann Mus Genoi a, (2) x, p 113, 

pi 1, ftgfl 0-8 

1891 Pci peyMrrna, lleddnrd, Monog p 403 

1900 Amyntas peyuauus, Beddnrd, P Z S 1900, p 628 

1900 P/<eicfini« Tier x, p 292 

1922 P/i« ciiiiia pc^KWHO, Michaelsen, Capita /ool i, 3, p 44 

Length 170 min , diametei Gram Segments ca 120 Coloui 
grej -brown Piostomiumproepilobous Doisal pores trom 12/13. 
Setai rings closed or almost so , set® largei and set more wulely 
ventrallv than dorsally , numbers ca 5b in spermathecal region, 
66/xii Chtellum xiv-xvi (=3) Male poies ns small fissures 
with anteiior and posteiior lips, of circumference apart, 
in line with 10th seta Spermathecal pores, three pairs, in 
6/7-8/9, a quarter of circumference apart, in line with 12fch seta 
Copulatoiy papill® two pairs, iii 17/18 and 18/19, circidai, imme- 
diately infernal to the line of the male pores, occupying the space 
between the setai i mgs of xi ii and xix 

Septa 8/9 and 9/10 absent (oi 8/9 may be lestigial), 
the only one which is a little thickened Glizzaid in viii , 
pliagus swollen in each segment from x to xm, and marked by 
vasculai striations Intestine begins in xv, emta simple, small, 
originating m xxvi Two pairs tesns sacs, those of each side f usea 
togethei but not communicating with each otiier, and not wita 
those of the other side Seminal vesicles two pairs, in xi and xii, 
slightly lobed Prostates occupying about three segments, muon 
cut up into lobes , duct short, narrow , looped, discharges through 
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a niuBcular blilb, with copulatory sacs in front of and behind it. 
Sperroathecal ampulla sac-like, duct short, diverticulum long, 
narrow and tubular, much coiled and enclosed in an oval sac 
Accessory glands corresponding to the external papillss, large, 
globular, of pearly appearance, connstiug of a fiim outer membrane 
enclosing a cavity 

Hemarls. ILosa, having described the species from Rangoon, 
afterwards had other specimens fiom Siam (135), which enabled 
him to make a few coriections in his former account Beddard 
appears also to have bad specimens (? he may have examined the 
Siam specimens which Rosa bad, since they belonged to the 
British Museum), since (37 a) he says — “ 1 do not agi ee with 
Rosa as to the absence of the septum 8/9 I found it to be dis- 
tinctly present in individuals examined by myself ” Michaelsen 
has recently (131) examined specimens from Lombok and Java, 
be sectioned the region of the tnstis sacs, ns regards the sac 
enclosing the coils of the spermatbecal diverticnlnm, it was not 
leiy distinct, and the appearance was a*' if the coils of the diverti- 
culum were united bv a jelly-like mass, which in turn was sur- 
rounded by a line membrane 

The spermatbecal diverticulum recalls that of P bit mamect, and 
the accessoiy glands those of Dt avnda japomca 

Distribution Rangoon Outside India from Siam, Lombok, and 
Java 

18 Pberetiina postbnma (L Vaxll ) 

1883 Jfr ynsco/ej' Beddard, Ann Mag N H (6)xn,p 214 
1896 Pet tohceta posthuma, Beddard, Monog p 424 
1900 ALmyntos Beddard, P Z S 1900, p 641 
1900 PAei etima posthuma, Michaelsen, Tier x, p 295 
1902. Pheiettma posthuma, Beddard & Fedaib, F Z S 1902, ii, 

p 164, text-ligE 3^39 

1909 P/iei etima posthuma, Michaelsen, Mem Ind Mu'* i, p 189 

1911 PAc; Lloyd, Introd to Biol for Students in 

India, p 68, pi V 

1911 PiftcifiiHiajMutAMwia, Lloyd & Powell, J Bombay Soc x\i, 

p 289, text-figs J-8, p 291 

1912 PaeicriwiayiostAMma, Stephenson, Bee Ind Mus in, p 278 
1913 -PAeic^nnapoTMuma, Stephenson, Ti Bov Soc Edin xlix, 

p 764 

J 914 Phet etima posthuma, Stephenson, Bee Ind Mus x, p 342 

1915 IViei etima jiostfiuma, Stephenson, Mem Ind Mus ii, 

pp 37, 99 

1910 PAcie^imapost/mma, Pioshad, J Bombay Soc xxii,‘p 502, 

pi 1 , figs 2-7 , pi 11 , fig 6 

1916 Pheiettma posthuma, Prashad, ‘The Anatomy ot an Indian 

Earthworm, Phet etima posthuma^ Jjahore, p 1 
1016 PAe; eftHin pos^/iuma, Stephenson, Bee Ind Mus xii, p 334 

1917 Pheiettma posthuma, Stephenson, Quart Jouin Mic Sci 

1x11, p 261, pi xix, hg 2 

1917 P/ieretrH{ay708MnHia, Stephenson, Bee Ind Mus xiii,p 385 
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1918 Thtaeitmapottrhuma, Tbivpai, Rec Ind Mus xv, pp 71,74 
pi Ti, figs 3, 4 ‘ ’ 

3919 Ivureitma postJiuma, Bahl, Quart Joura Mic Sci Ixiv, 
u, 73, pis vi-viH, text-hgs 1-3 

1920 Nierettma posthuma, StepEenson, Mem Ind Mua th, p 222 
1921. Phaetvma poBthuma, Bahi, Quart Journ Mic Set Ixv, 
p 849,text.fig8 1-11 

1923 Pheretima poamuma, Stepitenson, Rec Ind Mua xxiT, 
p 434 

liength 115—130 mm , diameter ca 5 mm Segments ca 140 
Ooloar a nch brown Frostomium tanyloboua Dorsal pores 
from 12/13 Setm in unbroken rings , all setse of approximately 
the same size, numbeis 144/vi, 308/x, 95/xx, 92/xxxi. Olitellum 
xiv-xri (= 3) ; sometimes no setm, at other times indistinct rows 
of Betas present. Male pores in eeial zone, about n quarter of 
mrciimference apait, on pi eminent papillm, 19 oi 20 sets 
intervene Spermathecal pores lour pairs, in 5/6-3/9, about one- 
tbird of ciroumierence apart Gopulatoiy papillm two pairs, on 
xvu and xix, very sUglitiy internul to the line ot the male pores , 
occasionally papillae on some of the following segments 

Septa 6/6-7/8 much thickened, either 8/9 or 9/10 absent os a 
rule, 12/13 also thickened Caeca originate m xxvi, conical, 
without secondary piojections Typhlosole a slight ridge only 
Lymph glands piesent behind xxvi Testis sacs median, in x and 
XI Seminal vesicles three puns, in x, xi, and xii Prostates of 
moderate sue, occupying xit-xxi, ii regularly lubulated, duct 
thick, looped , no copulntory pouch Spermathecal ampulla 
ovoid, duct not sharply set oQ;, rather longer than ampulla, 
diver! iculum ot variable length, ns long as or only half as long as 
ampulla, fairly tfaicK Small acccssoiy glands correspond to the 
papillae on x\ ii and xix 

Eematls The woim is well known in India, since it is com- 
monly used, in N India at least, ns the type for elementary study 
in the colleges , desci iptions liai e been published by Lloyd and 
Prashad (62, 82 a) 

A consideiabie amount of morphological work has been done 
on this species Stephenson has described pnits of the vascular 
system in detail (72^, and Bahl has given a complete description 
of the whole system in Pheretima {81), one of the species investi- 
gated being the present one Bahl has desci ibcd the remat kable 
nephridial sy'stem, and has shown that the septal nephndia empty 
themsehes by segmentally arianged canals into a pan of supra- 
intestinal excretoiv ducts, which in turn discharge by segmentally 
arranged openings into the intestine (90) Tbaiiar has studied 
the ly'mphatic glands on the intestine, and the ‘ caelonuc oxgan ” 
of Beddard and Pedaib, which is shown not to be a constant 
jstructure (89) 

- Lloyd insists, against Pow’ell, on the sepaiateness of the tw'o 
"vasa'deferenlia Ot a side as they pass backwards (03, 64) Ac- 
cording to Beddard the intest inal cseca are sometimes absent (37 a) 
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Ln accessoty prostate may be present m xvii, with well-developed 
iuct (Stephenson, 86) 

Distribution The worm is universally found in North India, 
throughout the Fuujab, United Provinces, and Bengal (including 
Bihar), and localities need not be specified It has also been found 
in Bombay and Baroda, Ajtner and Udaipur, in Bajputana, 
G-walior in Central India , the N Shan States, in Burma ; but it 
laS not so far been recorded from Southern India It is also 
common outside India in the Pheretima area — the Philippines, 
Blalay Archipelago, Malay Peninsula, Cochin China, as well as in 
the Bahamas 

19 Pheretuna snctoria Mvih, 

1907 Pheretima suitama, Michaelsen, Mt Mus Hambuig, xxiv, 
p 166, texb-tg 12 

4909 Pheretima suetoria, Miohaelsen, Mem Ind Mus i, p 196, 
pi xiu, fig 28, text-fig 19 

1922 pheretima suetoria, Stephenson, Rec Ind Mus xxir, p 484, 
text-fig 1 

Length 75-135 mm , diameter 4—7 mm Segments 103-123. 
Colour dorsally and anteriorly chestnut, yellowish brown else- 
where Frostomiuin epilobous ca tongue short and broad, 
closed behind Dorsal pores from 12/13 Setm all nearly of 
equal size, nngs unbroken, iiitersetal intervals about the same 
eveijrwhere, except that on the anterior segments they are 
lather greater dorsally than ventrally, numbers vaiy greatly, 
25-38/v, 35-58/x, 60-70/xiii, 76/xix, 80/xxvi Clitellum ring- 
shaped, xiT-xvi (=3), setm absent Male pores on small 
papillte in seta! zone, about one-tbird of circumference apart 
Female pores paued, close together Spermatliecnl pores four 
pairs, 6/6-8/9, ventro-lateral, about a quarter of circumference 
apart Copulatory organs as a pair of large circular or trans- 
versely oval areas on xviii, transgressing the limits of the segment 
both in front and behind (according to fig ), with smooth suiface, 
either depressed or elevated, of a dark ground colour with numerous- 
lighter spots , these areas are placed between the papillee of the 
male pores, which cause a slight indentation of the outer border 
of the areas , the setal zone causes a similar indentation of the 
inner border , 4 to 8 setss intervene between the discs 

Septa 8/9 and 9/10 wanting, 4/6-7/8 and 10/11 slightly 
thickened, 11/12-13/14 fairly strongly thickened Gizzard 
large Intestinal cieca simple, slender, originating in xxvi; no 
lyphlosole. Lymph glands present Testis sacs two pairs, in x 
snd xi, those ot a side, and those of a segment, communicating, 
the whole appearing as a ring with foui regularly arranged 
globulai swellings Seminal ^eslcles laige, compact, two pairs, 
111 XI and xii Piostates occupying xvii-xix, much cut up into 
lobes , dnpt fairly loug and equally thick thronghout, irregularly 
bent, no copulatoiy pouches Cnshions internally correspond 
to the discs externally Ovisacs present in xir Spermathecal 
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ampiilla bulbsbaped, narrowed entally , duct sharply set off, half 
, as long and entally one-tlurd os thick as ampulla, narrower 
ectally, diverticulum irregularly bent or coiled, very long and 



Fig 123 — PAereii ma sueiorta 'ilioh , spermathcca, X8 

very thm, tubular, the ental end slightly dilated, if uncoiled 
would be two or thfee times as long ns the mam pouch , enters 
octal end of duct (text-fig. 123) 

RemmJcs The above is taken from the original desciiption by 
Michaelsen My own specimens from Bombay show ed a number 
of differences The length was 206 mm , the colour dark blown , 
prostomium epilobous the tongue not cut off, and the grooves 
at its sides hardly differed from the numerous other longitudinal 
grooves lound the mouth the setfe of n-vi were enlaiged The 
male pores were closer together, scarcely | of circumference apait, 
and at the centie of the discs, the female pore appeared to be 
single Septa 5/6-7/8 were very stout The testis sacs enclosed 
the heaits, and in xi covered in the seminal vesicles also The 
prostatic ducts became stouter towards the ectal end There 
weie no ovisacs The spei mathecal ampullaa were ovoid, and the 
duct nariower entallj 

Disfi ibutxon The Andamans , Bombay. 

20 Fheretima taprobonse (^Bedd ) 

1893 PerichcBta iapi obanee, Beddard, P Z S 1892, p 163 

1895 Pei ichoita tapt obcma, Beddard, Monog p 411 

1897 Pci tchata pauli, Micliaolsen, Mt Mus Hamburg, wiv, 
p 243, pf fig 20 

1899 Pcrzc/ncte <a»iobanas*’, Michaelsen, Zool Jahib Sjst mi, 

p 140 

1900 Amyntas tapj obantc, Beddard, P Z S 1900, p 648 

1900 PAei etima iapi ohcma-i-B taprohantc vai pauU, Micliaolsen, 
Tiei x, pp 308, 809 

1908, JPhetehmti tajtiobantF. Michaelsen, Sb Bohm <les Prag, 
d,p 12 

Length 80-145 miu , diameter 5-7 mm Segments 95-122, tri- 
annular in consequence of elevation ot setal ridges Colour 
(pieserved) pale biowmsh giev, clitellum a daiker brown 
Piostomium epilobous \ , a middorsal longitudinal furrow over 
prostomium and i Bust dorsal poie in 11/12 or 12/18 Setal 
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rings mdistinqtlv broken dorsally, closed ventrally, gzssl^ to 
2yz, numbers 70/v, 77/x, 70/xix, 64/xxvi. Clitellum xiv-xn 
(=3); setffi present Male pores on small, sbgbtlj raised papillse, 
^ of circumference apart Spermathecal pores one pair, in 7/8, 
almost half the circumference apart Copulatory papiUs circular, 
sunk in the middle, paired on the anterior half of their segments, 
vii-z and zyin-xz, often also on vi, xi, and xxi, the posterior 
in two lines which converge posteriorly, those on xviii rather 
internal to the line of the male pores, on zix in the line of the 
pores, on the follou ing segments successively a little nearer to the 
middle line, the anterior papillss in regular longitudinal lines, 
about 5 intersetal intervals nearer the middle line than the 
spermathecal apertures 

Septa 8/9 and 9/10 wanting, 6/7-7/8 and 10/11-13/14 
thickened Gizzard almost globular Intestine begins xv , no 
intestinal cseca Tno pairs seminal vesicles, in xi and xn 
Prostates -with small glandular portion confined to xviii, and 
U-shaped duct, the ental part of nhich is rather thinner, no 
copulatoiy pouch Speimathecal ampulla ovoid , duct fairly long, 
as long as ampulla, and thick, diveiticulum tubular, as long as 
mam pouch and half as thick as ampulla, joining ectal end of 
duct, its ental half swollen to form a seminal chambei, its ectal 
half acting as duct 

Hemal Ls Beddard at first oierlooked the papillae, which led 
Michaelsen to describe his own specimens as a separate species 

distribution Ceylon Outside India from Madagascar and 
Biazil 

21 Pheretnud ixavancorensis [Fedai b) 

1898 Peiichesta it avancorensis, Pedaib, J Bombay Soc xi, 
p 435, pi 11 , figs 2, 5 

1900 Amyntas ti avancoi ensts (pait), Beddurd, P Z S 1900, 
p 614 

1900 Phet etima ti avancoi ensib, Michaelsen, Tiei x, p 810 

Length 70 mm , diameter 4 mm Segments 94 Colour 
dorsdily and niteiioily pin pie, behind clitellum only the mid- 
doisnl line is puiple Post doisal poie in 16/17 Clitellum 
xiv-\M (=3) Male pores inised, but not on sharply defined 
papillae, 10 setm intenene Spermathecal poies thiee pans, in 
6/7-8/9 

Septum 8/9 wanting Intestine begins in xi , intestinal caeca 
simple Last heait m xiii Seminal \esicles three pairs, small, 
in XI, XII, and \ni Pi estates fairly laige, loosely lacemose, 
occupying wii-xix , duct coiled in a Liide Speimathecal 
ampulla peai -shaped, naiiowing gradually to form the duct; 
diveiticulum given off fiom the duct at its junction with the 
body-wall, thin, often undulating, if stretched out is about as 
long ns the main poucb, dilated at its ental end to form a thickly 
pear-shaped seminal chamber 
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Bentarles Beddard ( 37 «) unites P creseenttea (Pedarb, 38 ) 
with this species, and is followed by Michaelsen (64) Mithaelsen 
(64, 58) considers this species to be possibly identical with 
dvhta (Horst) 

The spermatfaecal diverticdium of this form seems to be differ- 
ent in shape from tliat of P crescetiitea , there is here no glandular 
appendage of the sperinatheca looking at first like a second 
diverticulum, and there are thiee pairs of seminal vesicles as 
against two in P aescenticn On these grounds I believe the 
species to be distinct , but crescmiica should, I think, be united 
With koidleti 

Dtstnbuiton Tiavancore 

22 Pheretima trivandrana Steph 

1910 Phaetima tmandrana, Stephenson, Bee Ind Mas zii, 
p 036, pi xxMi, fig 27, pi xzxiii, figs 28, 29 

Length 70 nim , maximum diameter 8 mm Segments 100. 
Colour an equable grey. Frostomium epilobous tongue broad, 
not closed behind Borsal pores from 8/0 Setal nngs closed 
dorsally in the first ten segments, thereafter a slight break, 
zz=2 yz , ventral break also small, ca ah, or absent m some 
of the anteuoi segments , setss of ii-ix rather enlarged, those of 
X rutbei small, numbers 28/ v, 46/ix, 62/xii, 52fxix, and 54 in 
middle of body. CliteUum B(»ircely distinguishable, perhaps 
xiv-xvi (=s=3?) Male pores situated towards the inner side of, 
but well withiu, a pair of circular thickened areas which are 
somewhat raised in their centres , the pores in line with y, and 
rather more than ^ of circumference apart, with about 9 setm 
intervening Female pores paiied Spermathecnl porer three 
pairs, in 6/7-8/0, ventrc-lateral, about 5 of uicumleience apart. 



Fig 131 — TAercftmainvandrafia Steph , Bpoiinathecn 

Sepia 8/9 and 9/10 absent, about thiee m front ot and three 
behind the gap someuhat thickened Giisairds well developed, 
oioid Intestine begins in xi, cseca oiigmate in ^csvii , I® 
sacs m X and xi Seminal vehicles two pairs, m xi and xn, lo e 
Prostates small, in xMi and xviii, cut up into iiumeious 8ina 
lobules , duct describes almost a complete cade, and increases 
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thickness towards the ectal end, firm and shining except at its 
ectal end, lying on a soft white cushion Spermathecai ampulla 
relatively small, ovoid, or pear-shaped , duct very stout, almost 
straight, much longer than ampulla , diverticula two, one thin, 
finger-like, a simple tube, about half ns long as duct, aiising from 
ectal end ot duct, its lumen wider at the ental end , the other 
arising from the middle of the duct, consisting of a pear-shaped 
chamber subdivided into about three or tour loculi which give to 
the surface a lobulated appeal ance, and a stalk, the whole nearly 
as long os the miiin pouch above the entry of this diverticulum , 
ot this second kind ot diverticulum there may be two, one smaller 
than the other (text-fig 124) 

Remarks This species is very similar to P koulhU, and indeed 
may be identical with it It is possible that the loculated seminal 
chamber of the second diveiticulum may be in reality a convo- 
luted tube, the n indiugs closely pressed together, asm P houlletx^ 
a re-examination of the original material seems to show that this 
18 not unlikely 1 also looked for chtellar setm, but no sacs 
were visible 

Distnlmtion, Trivandrum (Travancore) 

10 Genus DIPOROCHIETA 

1890 Ripoi ochata, Beddard, P Z 8 1890, p 50 
1895 Piporochista, Beddard, Monog p 430 
1900 Piporodhceta, Michnelsea, Tier x, p 199 
1907 Michnelsen, hniinn S W Austinl p 161 

1916 Pci lony^ (port ), Mirhaelsen, Mjoberg’s Austral Exp pp 46, 
53 

Sette, at least in the middle and hindei parts of t)ie body, 
numeious (moie than eight) per segment Spermathecai pores 
2-5 pairs, the last in 8/9 One gizzard in the legion ot segments 
IV -v 1 , seldom \ estigial Pui ely meganephridial Prostates tubulai , 
with simple uubranched duct 

The genus was established by Beddard foi worms with the 
essential three features ot the gioup ns we still know it, — 
perichmtine arrangement of the sets, tubular prostates, and 
meganephridia In the Moiiogiaph he adds a chaiacter of the 
clitellum to the diagnosis, — “clitellum generally more than thiee 
segments’' Michaelsen in the Tieireich volume included 
Bourne’s Perichceta pellvcida in the genus, which thus came to 
have an Indian representative (all previously admitted species 
having belonged to Australia or Isew Zealand) Michaelsen in 
his diagnosis admitted the possibility ot a racemose pi estate , 
but in 1907 he i enacted this, in consequence of his views on the 
impoitance of the piostate in the classification ot the Megas- 
colecinae, and defined the genus ns above Still inoie lecentl} 
(1916) he has fused the genus with Peiionyi, under the name of 
the latter, though allowing it a certain independence as a 
subgenus 
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In tins last change I do not follu*.v him The leason for the 
fusion IS that there exists a series of intei mediate loiins The 
feature in which DipotodhcBia differs fiom PatoHya- is the 
prostate, tubular in tlie first, racemose in the second, and it 
happens that all stages in the cvolul ion of the i acemose (Phere- 
tima-prostate) from the tubular (Plutellus-pi estate) are to be 
found in the combined genus {DtpQtoch(ieta^reiwny%), so that 
any sepaiation between the two must be aibitiaiy, tuither, 
theie 13 not either any geographical means ot distinguishing them 
Dipmochceta as a subgenua, however, i& to be diEtmguished, 
according to Micbaelsen, as including all forms in which there 
18 a distinct central canal Ibioiigh the nnddle ot the glnndulni 
part of the organ, even though this central canal may leceive 
branches. 

But the fact that the dividing line is an aibitiaiy one is no 
reason tor not diawinc it, if convenience demands it It the 
existence of intermediate forms is to be allowed to pievent us 
from inaKing a division, vve may loolc foiwaid, as qur knowledge 
increases, to seeing oui gioups diminish in number, until, the 
moie pei feet out knowledge becomes, the more oui classification 
fades awav into nothingneos , so that when, owing to the mimber 
of foinis knoun, our need for a detailed classification is gieutest, 
■we shall be left without any classification at all 

Micbaelsen has already fused the genera NotoseoUx and 
Megascolex , to be consistent, Meyascohdes ilso must be fused, 
since here too there aie a number of intermediate foims between 
the Plutellus- pi estate and the Pheretinia-prostate This would 
lead to the establishment of a genua, Meyascohdes-\-Notosme% 

Meqascolex, winch would be extremely unwieldy, and w'oultl 
contain forms wuth lumbncine settc, tubular prostates, and a 
nephndial system consisting almost entirely of raeganephridm, 
along with others w'lth penchaetine setae, lacemose prostates, and a 
nephndial system of mu ronephndia only — it would, inshoit.be 
a renunciation ot classificafion 

In fine, one of the great fentuies iii the evolution ot the 
Megascolecinai has been the change in the prostate , and if >niv 
IS not to be maikcd in oui scheme ot classification, tlie sdieme 
will be comparatnely useless it will ceitainly fail to indicate 

"^The^hnding line between Piporocho’ia and Pfej tony v considered 
as subgeneia of Feiiomjx •» 1 , as proposed bv Michadsen, is not 
the same as that proposed in the case ot 
Notoseolev In the lattei case Merjaseohdes is to letain onlj those 
species m which there is no hint of branching of the duct 
Diporoehceta, howevei, is to include forms with branching ducts, so 
long as theie is a definite central canal thiough the axis ot tne 

^^The genus Dipoiochaita has arisen from 
substitution of the penchmtine for the 
arrangement; and, as has been said, has given nse to ^ i o J 
by the substitution of the racemose for the tubular prosta 
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It should be noted, how e\ er, that the 011 I 3 " Indian 1 epiesentative 
of the genus stands lather aside fioin tlie mam line of this 
evolution bv leason of the chaiactei of the anteiioi nephridia, in 
uhich it difteis, appaienll\,tioiii the Austialian and New Zealand 
species 01 the majoiilv of them Diiwioohatn is defined as being 
purely meganephiidial , but the teiin “ ineganephiidiiun ’ is 
usiialh taken to meau the tubnlai loiiii of tlie oigau tound, foi 
example, in the Lntubiioidic In theanteiioi pnitot Di^torochccta 
^elluudn, houeiei, the nephridia aie tutted — a toim which is 
geneiallj', 1 think, looked on as a \aiiet\ ot micioiiephiidia (1 
haie little doubt, foi example, that when Micbaelsen desciibed a 
numbei ot new species of tlie genus in 1910 (Abb Vei Hamburg, 
XIX, 1 ), lie intended, b}"" calling them “meganephiidial,” to exclude 
tlnstuim ol ncphiidiuin equall}’^ with thescatteied iincionephiidia), 
and it would not ha\e been strange it Dipoi ochceta pdlucida had 
found a place undei the genus Spencet leJla (micronephridial, with 
peiiclisetine setic and tubulni piostates) 

In the Megascoleeidifi this inodihcation of theanteiioi nephiidm 
lerj' commonly goes along wnth the breaking-up ot the post-clitellai 
nephridia into scatteied niicionephiidin It seems possible, 
theietoie, that Sptncci lella may have ansen fiom such a 
Otpo^ochccta as D pelhicnla bj the substitution of micionephruha 
foi meganephiidia (not fioni Megascolicus b^' the development of 
the peiicluetine ariangemeiit and fuithei breaking-up ot the 
nephiidia) In any case, toi geogiaphicnl as well as anatomical 
reasons, it seems probable that the piesent species is not 
plnletically related to the Austialian species 

(On the subject ot the nephtidia, see luithei under the species ) 

ihiition Foi the Indian species no locality is given , 
piesiimablv it was in Sonthein India The headquaiters ot the 
genus IS in Victoria and Tasmania, species aie also found iii 
Queensland, jS^ew Zealand, and (one species) on the Chatham 
Islands 

1 Dipoiochseta peiluoida G Bom ne) 

1894 Penchata pelhicida, Bourne, Qunit Joiiip JNJic Sci xxxvn, 
p 13, pi IV , hgs 17-32, p] V , hg 42 
1900 JDijiO} ochatu pellucidu, ’Vlichaelsen, Tiei x, p 207 

Length 450 mm , diameter ca 4 mm Unpigmented, bodj'- 
w'all veiy tiauspaient Piostomimn small, without doisal process 
Doisal poies from 5/6 Dorsal setal gap = 10 yz, ventral gap 
=3 ab , numbeis 24/ii, 44/1^, 36/ix, 36 /tx CJitellum rathei 
indefinite, including a little of the posteiior end of xii and \ of 
XX (= ca 7^), not well developed ventiallj'^ Male pores 111 a 
small dumbbell-shaped pit, at a distance apait equal to five 
mteisetal intei vals, but no setm actually interv ene Female pores 
paired, in front of setas a Spermathecal pores in 7/8 and 8/9, 
between the lines of a and b 

Grizvard in v Calciferous glands in xiv , xv% and xvi Intestine 

begins in xvm , no cieca , no typhlosole A pan of complex 
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nephiidia in each of segments vii-xi, consisting each of a 
nephiidial tube wit!i a bnsh-litce group of tubules spimging from 
one part, a pair of small simple nephndia in each of the 
following segments , no micronephiidia Testes and tunnels free 
in X and xi Prostates long, tubular, confined to xvm. 
Spermathecm as elongated pyriform sacs with n small csecum 

Bemarks. In Bourne’s own separate copy of Ins paper of 1886 
in the P Z S (“ On Indian Earthworms Part I — Preliminary 
Notice of Earthworms from the Nilgiiis and Shevarojs”), which 
has come into my hands, theie is written opposite the heading of 
the description ot PeruHiccta {Pleurochaia^) yracilis “ =P peUwida.” 
It would seem, therefoie, that Bourne himself identified the sp«cie$ 
%ngunenda PeiicJiata gtacilts with the piesent species, the 
diffeiences in-th& descriptions, howeier, seem too gieat to justify 
the iDclusiou ot the latter species in the synonymy It will bs 
be^-t to leave P giacilts, as Michaelsen does in the Tierreich, as a 
doubtful species of Majascolex 

Bourne used this species in his investigations on tlie 
development of the setm, and has some obset rations on the 
dexelopmeiit of the ne]i1uidui also 

The genus to vihicti this species is to be lefeired depends on the 
interpietation of the anterior nephndia These are bushy tufts 
on each side in segments vn-xi, and evidently are the same 
things ns the tufts so commonly found in luuueious geneia of 
Megascolecidm, m more than one subfamily If they are considered 
as micionephndial, the species will go undei Sjneiiccr dla, it each 
tult 18 looked on as a ineganephridium, undei Digoroehata In 
accordance'' with what was said under Woodiunt clia, I consider the 
tufts as a special iorm ot megnucphiidium, and the piesent 
species ai3 belonging to Dipoiodutta It is, houcier, evident that 
such a form cannot belong to the direct line of ancestiv of 
Pertonyx^ Perionyx must have oiiginated from foims winch 
retained the original stiucture of the ineganepluidia iii the 
anterior pait of the bodv 

Distribution Fiobabiy Soutlieiii India 


11 Genus PERIONYX E Pen 


1895 P« wnyi, Beddaid, Monog p 4S5 

1900 Pertonyx-\- Dipoiochata (part ), Michaelsen, Tier v,pp 207, 
199 

1907 Pci lonyx + Pel lowycAe/fo, Michaelsen Fauna S W Austial 
p 163 

1909 Pertonyx + Pa lonychella, Michaelsen, Mem Ind Mus i, 


p 119 

1910 Pcrio«i/a, Michaelsen, Ahh "Ver Hamburg, aix, p 68 
1916 Pa lonyx (part ), Michaelsen, Mjoberg’s Austial Evp p 7 

Setts numerous (moic than eight) pei segment, in lings winch 
are often almost closed Male pores often appioMinated in 
greater or less degree, and may be veiy close to the middle line 
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Female pore unpaired (? al\va3's) Sperniatbecal pores, like the 
male pores, often very neai the middle line, the last pair in 7/8 or 
8/9 Grizzard very frequently more or less vestigial, m v or vi 
Meganephridial Two pans testes and funnels Prostates of the 
branched Phai etwna-type 

The early history of the genus can be ascei tamed from the 
synonymy in Michaelsen’s Tieireich volume, where the diagnosis 
does not differ veiy greatl3' fiom that adopted here Since that 
date, however, the definition ofr the genus has been modified more 
than once 

In 1907 Michaelsen instituted a new genus Petionychella — 
meganephridial, with perichsetme arrangement of the seta; and 
i%er«2tM(a-piostates , it differed m this last cnaiacter iiom 
Dipo} ochatat in which its species had mostly been included, and 
iromPcriaiiyzinnot ha\ing the vestigial giz/aid and appioxi mated 
male and speimathecal pores ot the latter The new genus was, 
however (in accordance with the view then held that the 
branclied prostate had arisen once only m the Instoiy of the 
subfamily), not supposed to have aiisen fiom Dpoi ocJiceta, but 
from Woodtoat dta , Pa lonyv was its descendant Its sepaiation 
horn Peiionyx appeared to be justified, not only b3'the aiiaiomical 
chaiacters, but .ilso by the tacts ot distiibiihoii, Pet lomyheJla 
being found only in the Austialian region, Paionyx oiilvm the 
Indian 

In 1909 Michaelsen desciibed a nnmbei ot species of 
PenonycJieUa from India, though he lecoginzed that the separation 
from Penonyx on anatomical characteis was dilficult, and that the 
geographical distinction too was breaKiiig down lii 1910 he 
found that he could no loiigei maintain the two geneia as distinct, 
since a Penonyx with vestigial gi/zard and approximated genital 
pores had beeutouiid in the Austialian legion (Auckland Islinds), 
he theietore united them under the name Penonyx 

The most recently pioposed alteiation of the content of the 
genus — the inclusion m it of Dipo7 ocJiteUt — Dipoioohceta and 
Pei lonyx a s becoming subgenera of Pei lom/v s 1 , has been 
discussed under the heading ot Diporocliceta, where also I give my 
leasons for continuing the two as ••epaiate genera 

On rhe phylogenetic derivation ot Penonyx, see also under 
Diporocliceta 

A typical Perionyv has a cbaiacteiistic appearance, and can be 
leteried to the genus at sight The body is often depiessed, the 
dorsal suitace is ota deep purple coloui, the ventral suit ace much 
paler, the setae aie numerous and close-set, especial! \ ventzally, 
and the iings closed or neatly so, the male and spei in ithecal 
poies are v'ei v'' neat the iindvential line, and copulatoi3 papillie 
aie much less fiequent than in the geneia Megascoler and 
Phei ehma 

The most abeiiaiit species aie polytJiecn, with seven pans of 
Sperinatliecae, and annulaius, with micionephiidia, on the 
justification for retaiiiiug this latter species in the genus, see 
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Stephenson (95, p 119) , though by strict de6nition this \rorin 
should be a Megascolex, yet its general habitus is so inaikcdly that 
of Penonyx that it can haidly be doubtful where its relations he, 
while the matter is definitely settled b'v its oecuireiice in the 
Pcnonyx region and fai away tiom that ot Megaseolcx 

Thestructuie of the prostate in auuuibei of species is described 
by Michaeisen (83 a) 

Distiibution (Chart IH) The Eastern Himalayas, including the 
Abor Oountiy and Assam, is the chief home of the genus , the 
"Western Himalayas (ueighbouihood of Simla, Kumaon Dist) 
have a few endemic species, Bengal, Buima, South India 
(NilginsjM^soie), Bombay and neighbombood (as far as Belgaiim 
to the south), and Ceylon each have one or tw'o species P. 
evcavatus and P sansibmious aie peregrine species which have 
wandered widely, they are omitted from the above statement 
Some immature specimens, probably of peregrine species, have 
been recoided from the IMaldiie Islands 

The genua is also endemic in the Anstralmn region — ^in 
Yictona, Tasmania, and the Auckland Islands. In addition, 
P excavatus extends over the islands and coasts ot the Indian 
Ocean and Malay Aichipelago, P sansxharims is found m 
Zanzibar as well as in S , W , and Central India , and a species 
P vwlaceus is found in Sumatra and Java 

If the Indian localities are indicated on a map, the distribution 
IS seen to be a double one , the mam home of the genus is m the 
E Himalayas, stietchirig W to Simla and E into Burma f bat it 
has also established itselt in a line along the S "W. of the peninsula 
from Bombay to Ceylon These are the regions of the greatest 
rainfall. I have mentioned as peculiarities of the genus that it 
has not infrequently been found in wood or on trees or under 
the leaves ot trees, oi even in rnnning water (73, 93) 


Key io the Indian sjiecies of Benonyx 


1 Seven pairs of spermathecee, opening in 

2/S-8/9 

Foul pans of spermathecss, opening in 
6/6-8/9 . , 

Thiee pairs of speimathecse, opening in 
6/7-8/9 

Two pairs of spermathecte, opening in 6/7 
and 7/8 

Two pairs of spermathecse, opening in 7/8 
and 8/9 

2 Spermathecie without diveiticulum, pigment 

in spots 

SpemiatliecK. with a single diverticulum 
Speimathecse with two or more diverticula 
8 Nephndia (and presumably nephndiopores) in 
a regular Ime 

Bephridiopores and end-bladders alternating 
in position in successive segments 


P pi^ytkeca 
P mboueoltt 
2 
6 
16 

P vaiiegatiu, 

3 

4 

P foveatus 
P sansibariaa 
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4 Peuial setas piesent 
No penial setae 

Nephiidioporeb alttiuiatin^ iii position m sue- 
cessi\ e segments 

Nepliiidiopoies not idternatiug, microiie- 
pliiidia coevist wntli meganepmidia behind 
the nenitnl logion 

6 Penial setm absent 
Penial setio pieacnt 

7 Testis sacs jirebent 
Testes and funnels fiee 

8 Male pores i of circumfeieuce npait, on 

small papillae 

Male poies neai togetnei, in line with b oi c, 
on papillae delimited by a common gioove 
111 fiont and behind , 

Male pores veiy close together, m a deep 
tiansverse fissure 

9 Last heart in •vni 
Last lieait in mi 

10 Setsa on dorsal suiface in'linterior third of 

body larger and set more widely than 
behind 

No difierence such os the abose 

11 Ornamentation of penial seta: as definite spines 

01 teeth 

Ornamentation of penial setae as line sculp- 
turing 

12 Male pores on large papillte of characteristic 

outline 

Male pores on small papillae or in depres- 
sions 

IS Male pores on papillse or on a circular wall , 
speiraathecal poies about i of circum- 
ference apart 

Male pores each in a depression, sperma- 
thecal pores ^ of ciicumference apait 

14 Last heart in xii 
Last heart in mu 

15 Male pores on the sides of a shallow depiea- 

Bion , highest number of setm ca 80 
Male pores in n depiession which is sui- 
rounded by a thick lip , highest number of 
setae ca 60 , 

Male pores on small papillae which aie con- 
joined in the middle line , highest niiiubei 
of setae ca 43 

16 Penial setae present 
No penial sets 

17 Penial setae little modified 
Penial setae with spines oi teeth 

18 Two sessile spermathecal diverticula 
No spermathecal diverticula 

19 Penial setae with square-cut tip 
Pemal setae pointed, usually bluntly 


P ceylanensis 
o 

P saltans 


P annulatus 

7 
11 

8 
9 

P htmalayanus 


P poUn laiiKs 

P nmatus 
P kempt 
10 


P hetet ochtsUts 
P nanus 

12 

14 

P alatus 
13 


P siKkimensis 

P deptessus 
16 

P pallidus 
P tnoinatus 


P pincerna 


P giavelyi 

17 
25 

18 

19 

P fossus 
P natntanus 

20 
21 


X 
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20 Sptnes projecting from the flat end o£ the 

penial eetai 

No spines on the flat end of the penial setre 

21 No spermathecal diierticula 
Sperniathecal diverticula present 

22 Calciferous glands set off trom the cesophngus 

in xiii 

No calciferous glands 

23 Penial setse mth about 20 iings of spines 
Penial setie with 10 oi fewei lings of spines 
Penial setoe with a few scattered tiansverse 

row 8 of veiy minute teeth 

24 A spermathecal dii erticulmn , last heart m 

Xlll , 

Two'clusters of diverticula , last heart in xii 
26 Clitellum extending over 13 segments 

Clitellum extending ovei fewer than 13 seg- 
ments 

26 Seminal vesicles piesent m ix 
No seminal vesicles in ix 

27 One large mammillated spermathecal diverti- 

culum 

ffwo spermathecal diverticula 

28 One oi more spermathecal diverticula 

No spermathecal diverticula . 

29 Last heait in xii , dorsal pores from 1/2 . 
Last heart lu xiii , dorsal pores from 4/5 

30 Largest numhei of setse over 100, length 

ovei 200 mm 

Largest numbei of setse under 100, length 
under 200 mm 

31 Male pores on longitudinally oval cushions in 

a midventral depression 
Male poles at end ot a transv'eise groove 


P (uiaensis 
P excatatus 
22 
24 

P ftdtus 
23 

P koboensis 
P bat7m 

P 7nyso)ensis 

P millardt 
P shtllonffensts 
P anrumdalet 

26 

27 

28 

P stmtosRsts 
P minimus 

29 

30 

P pullTU 

P. inodestu* (part ) 
P rr^tntoski 

31 

P jmlvinatus 
P modettus (part ) 


A few natural gioups may be distinguished Of these the best 
mai ked is characterized by the possession of testis sacs , it in- 
cludes Jitjnalayamts, jtokhrxanus, nwatra, and. Jilatus, all with two 
pairs of spermatheciE opening in 6/7 and 7/8, and all fiom 
Daijiling Distiict, alaUis is the most distinct m possessing pemal 
setse, which the otheis lack 

Also from the same district are j»nc« nn and ijiornntus, which 
maj possibly be identical P palhdiis and gtavelyi may be coupled 
together, and have an obvious connection with the former pair 
P hetff) ocJiceius and nanus from the same legion, and kempt from 
the Abor Country, form another gronp which also has relations to 
pxalltdus and qt avelyt All hitheito mentioned belong to that large 
section of the genus which has two pairs of speimathecal pores 
opening in 6/7 and 7/8 

P saUa 7 is and saimharicus are linked together by the peculiai 
alternation in the positiou of the nephndiopores in successive 
segments , an approximation to this condition is seen m ceyla- 
nejists and kohoensis also, though the home of the latter w remote 
tiom that of the other species^ just mentioned, which aie round in 
the west and south 
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P fulviis (Calcutta, Burma) and P tw aensis (Assam) are perhaps 
connected with the widely wandering exoavatus, and possibly 
bainn should come in the same group , while there are lesem- 
blances between baimt and milJardt (hainit from Simla, millmdi 
from Bombay Presidency) P pat uitltis I have united with e,xca- 
vaius , the latter is known to vaiy very much in size, and it needs 
only to stretch the lower limit previously given for evcavatus 
somewhat furthei to include patvidus without any considerable 
difficulty 

1 Ferionyz alatus Steph 

1920 Perionyx alatus, Stephenson, Mem Ind Mus vii, p 21 J, 
pi IX, figs 14-16 

Length 84 mm , diameter 3 mm Segments 123 Colour 
dusky puiple dorsally, pale ventrally Prostommm epilobous 
tongue not closed behind Doisal pores from 4/5 Setal rings 
closed dorsally and ventially, setae rather closer set ventiall^, 
nutnbeis 50/v, 55/ix, ca 54/xii, 50/xix, and ca 52 in middle of body 
Glitellum including xiii and fiist third of xvii (=4^) On xvin 
a pair of large transversely elongated papillae, joined in the middle 


xratr 


Fig 125 — Pet lonyx alatus Steph , male genital field 

line by a nariow neck, with crenulated maigins , the conjoined 
papillie surrounded by a deep groove (text-fag 126) The male 
pores as transverse giooies m the broader, inner pait of the 
papillae , distance between the middle points of the grooves one- 
tourth of the tiansverse extent of the ventral surface Sperma- 
thecal poies two pairs, in 6/7 and 7/8, the same distance apart as 
the male pores, in line with the setal interval de 

No septa notably thickened, b/7-819 slightly so Gizzard in v, 
large, cylindiical, and rather soft Intestine begins in xx behind 
the prostates Last heait in xiii Nephridia end all in the same 
line Testis sacs in x and xi, delicate, both adherent to the 
seminal vesicle of xi, which spreads over the sac of x from behind 
Seminal vesicles in xi and xii, fused dorsallj' over the alimentary 
canal in each segment Prostates large, occupying xvii-xix, much 
indented duct ii legularly twisted, soft, modeiately long, widest at 
its ectal end The postenoi pair of spermathecse are the larger , 
the spermathecal ampulla is a considerable smooth sac , the duct 
18 very stout, about two-thirds as long as the ampulla, separated 
from the ampulla by a constriction, below which it is shghtly 

y2 
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swollen, the swollen nppei pftit of the duct; coi responds to the 
diverUciilum, but tbeie are no defainte seminal cb.imbezs (teict- 
% 126) Penial setie (text-fig 127) 1 win long, 20 « tiucL 



Fig 126 — Petiotiyx alaim Steph 
spermutlieca , tlio markings on 
the upper pait of tbe duct 
represent meases of epcrmatozo i 
shining through 



Fig 127 — PcnonyiffliatiisSteph ,tip 
of penial ecta , X ca 250 


abaft almost straight, but cinved like a hockey-stick at the 
proximal end, the tip gentlj cm red, bluntly pointed, the distal 
portion of the shaft ornnmi ited by minute niegulaily scattered 
spines 

Rtmaths The species belongs to the liimaluyanus gioup, but is 
distinguished from its allies by possessing penial set© , the con- 
figuration of the male field is also chaiacteristic 
Hiati ihiition Sitong Eidge, Darjiling Dist 


2 Penonyx annaudalei {Mxch ) 

1907 Peitonychella annandalei, Michaelsen, Mt Mus Hamburg, 

XXIV, p 164, text-hg 7 

1909 Ptrionyrhella annandalei, Michaelsen, Mem Ind Mus i, 

p 166, text-tig 13 

1910 Pertonyv annandalti, Michaelsen, Abb Ver Hamburg, xix, 

P 61, pi fig 7 

^Length 160-280 mm maximum dianietci 6-10 inm Segments 
170-215 Colour dorsally a dark violet-blue, ventrallv reddish 
grey Piostomium pioepilobous, sboitli epilobous, or epilobous ^ 
Pirst dorsal pore in 6/7 Set© veiy small m the anteiior part 
of the body, soinew hat largei behind , i ei y close together ventiall} , 
somewhat wider apart dorsally, iings complete, or slioitly inter- 
rupted dm sally, numbers 85/x, 70/xix Clitellum xu-xiav 
(s=13), ring-sbaped, less well marked ventrallj'^ at the extiemities 
Male area depressed oi elevated, occupying the whole length of 
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xviii, pnle in colour, ns is nlso the surrounding region , in the 
setal 7.one the area elevated to form a ridge Male pores in the 
lateral parts of the area m the setal rone, a few setae on the ridge 
between the male poies Speiinatliecal pores two pairs, 7/8 and 
8/9, near tlie middle line 

Septa thiclvened in the legion of the seminal vesicles Grizzard 
ipodeiately laige, in m No eakifeious glands Funnels appa- 
rently free m x and m Seminal vesicles in xi and xii, or xi, 
xn and \iii, compact and grape-like, those of xiii, nhen piesent, 
smaller and apparently continuous with those of xii Prostates 
occupjnng xvin and xix, thick, compact, with fissured surface, 
cleft by septum 18/19, duct shoit and tbick Spermathecal 
ampulla sac-lilce or iriegular , duct half as long and half as <^bick 
as ampulla, two or three seminal chambers enclosed in its u all, 
projecting externally as a single papilla-like excrescence, or as so 
many small knobs, flat, and lustrous, no free diverticula No 
penial setse 

Btsti ibuhon Kurseong, Dai jiling Diet. , Cherrapunji, Assam 
3 Ferionyx annnlatus Stejah 

1914 Perionyx annulatus, Stephenson, Pec Ind Mus > in, p 386 

Length 100-160 mm , diameter 4-6 mm Segments 198- 
230 Dorsal sm face in general a dusky purple , infersegmental 
grooves and setal ridges pnle, a banded appearance resulting , 
ventral surface pale Prostomium large, broad, epilobous | Fust 
dorsal poie in 4/5 Setal iings unbioken oi nearly so ventrally, 
dorsally a small intenal (l|-2yz), intersetnl distances a little 
greater dorsally than ventrally , numbers 55/iv, 74/ix, 82/xiii, 
70/xix, 70/xxvi Clitellum latber paler, xni-xMi (=*5), xii 
slightly modified nlso Male pores fairly close together, ca ^ of 
circumference apart, on the lateral boundaries of a lectnngular 
midventral depression which takes up the wliole length of the 
segment, and is 1;} times as broad as long Spermathecal pores 
three pairs, in 6/7-8/9, ca of circumference anait, the pos- 
terior pan opposite the 9tb seta 

Septa from the anterior end as fai as 9/10, ns well as 17/18 and 
18/19, sliglitly thickened , 13/14-16/17 modeiately so Gizzard of 
some size, but soft and flattened dorso-ientially,in \ii OEsophagus 
much bulged in xin-xv, the anteiior dila*ation with vail strongly 
ridged internally Intestine begins in xix Last heart in xiii 
Megnnephiidia in all segments, in addition, in the post-genital 
segments, a number of minute micronephndia in transverse 
lines on the body-wall, especially ventially Testes and funnels 
in X and xi Seminal vesicles in xi and xii, those in xi fused 
togethei Prostates confined to xvni, granular in appearance, 
hemispherical with the flat surfaces facing inwards, duct long 
and coiled, the coils closely applied to each other on the inner face 
of the gland, the lost portion of the duct thicker than the rest 
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Spetmathecffi large, sausage-shnped. almost meeting clorsalh above 
the gut, duct shoit and modeiateh stout, dnettictila two or 
more, very small, se*-sile on lower pait of ampulla, duided or not 
divided into mmute lobes Ivo pemal setro 

Remails A number of specimens showed vniintions in the 
position of the organs in the anteiioi part of the body , the male 
pores may be on ^.l^. or 5.x, theie may be foiu pans of •speima- 
thecn; , the last heait may be in xm 

On the position ot the woim see the inti eduction to the genus 

Distnbutton Kotung, and S of Yembung, Ahoi Countiy 

4 Penonyx arhoncola Rosa 

1890 Pei tonvv at boi tcola, Hosa, Ann Mus Genova, (S) x, p 119, 
pi 1, fag 11 

1895 Pei lonyr arboi icola, Beddard, Monog p 438 

1900 Perionyv arboricola, Michaelsen, Tiei x, p 209 

Length 70 mm , diametei at clitellum 5 mm Segments 110 
Body dapiessed, posterior end pointed Coloui doi sally greenish 
brown, ventrally’ yellow isli Prostomium epilobous 4 Setnl rings 
dosed, setse closeh' set v'entrally, very widelv' apnit dorsnlly, 
so that 8 oi 9 are seen on the dor«al surface, and about 40 on the 
vential, number pei segment 56-60 Doisal poies begin from 
5/6 Clitellum nug-shaped, xiv-x\i (=3) Male pores on large 
pnpillse, w Inch are situated on the sides of a median depression, 
the anteiioi and posteiior bordeis of which nie at the middle of 
segments xvii and xix lespectnely Spermathecal pores incon- 
spicuous, four pairs, in 5/6- 8/9 

Girzard very small, in v Seminal v esicles tw o pairs, in vi, and 
xii— XIV , the hrst pair small, the second div ided into three lobes 
by the septa Prostates v ery long, occupying nine segments, xu- 
xxiv, cut into lobes by the septa, duct thin at first, rapidly' 
widening Sperniathecse witli club-shaped diverticulum some- 
what longer than the ampulla 

Remarks Pound on trees, especially in the axils of the leaves 

Risiribwtion Cobapo, Cheba or Biapo Dist , Burma 


5 Ferionyx hainu Stejah 

1916 Penonyi bauw, Stpphenson, Mem Ind Mus vi, p 72, 
pi vii, fig 14, pi vm, fig 16 

Length 23-50 mm , diameter 2-2^ mm Segments 94 Colour 
dark bluish puiple dorsally, prey ventrally Prostomium epi- 
lobous tongue cut oft behind Doisal pores ^ 

Setal ling slightly inteirupted doi sally , zz=:2v~ in , ^ 

chtellum yz behind, ring closed ventially behind cliteilum, 
but in fiont of clitellum Iheie may he a slight bieak, mimuer» 
52/vn, cn 55/xiii, 5G/\x Clitellum mii-xmi (=6) Male pores 
as transverse cracks with small tag-like papilla nt the ou er^>. 
of each, and a tians\eise groove in front ana behind, ca ixj 
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oiicumference apart, the region of the pores marked by a number 
of small iissmes (te'?t-6g 128) Speimnthecnl poies in 7/8 and 
8/9, considerably fuither apart than the male pores (about I oi 
^ of circumference) 

No septa thickened Gi?znrd unrecognizable as such , oesophagus 
dilated and soft in \ i No calciferous glands , oesophagus bulged 
in s-siii with tiansieise lasculni striation Intestine begins in 
\M Last heart in tii Testes and funnels free in x and xi 
Seminal lesicles in xi and xii, the anteiioi pan almost meeting, 
the posterior meeting and fusing Pi estates confined to xyiii, 


.c?* 



xvm 


Fig 128 — Penoiiyx davttt Stepb , male 
genital field , / , OTerbnnging 

papilla, or “ tag ” 



Fg 129 — Penony* dazfttt Stepli , 
distal end of penial seta , 
X ca 300 


each a compact mass , duct short, moderately stout, transverse m 
diiection and almost straight Spermathecae large, uitli regularly 
ovoid ampulla , duct stout, marked off from the ampulla, about 
equal m length to the ampulla, no diverticulum Penial setce 
(text-fig 129) 1 mm long, 20 fi la thickness at middle of shaft, 
six 01 more on each side, shaft slightly curved towards distal 
end, tip bluntly pointed, with a slight bulbous swelling just 
proximal to the tip, about eight lings of faiily laige spines 
near tip 

JRemmJiS On the siinilarit} to P millaidz see under this latter 
species 

DisU ihuUon Near Simla, "W Hiinnlayas, 
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6 Ferionyx ceylanensis MtcJi 

1903 Peiionyx ceylanenm Micliaelsen, Sb Bubin Ges Pjne -vl 
p 6, te\t-iig D ’ 

191G Pei tmyx ceylanensis, Michaelsen, Aik f Zool no 9, p 8 

Lengtili 42-75 nitn , ma'^imum tli&tnetei ca 2 mm Segments 
120-140 Coloui doisallr Molet ixith indi'-tinct daikei median 
stupe, lenlrally 3 ellowish Piostoinium epilobous 4 Doisal 
pores fiom 3/4 (rnchmentarv ’) or 4/5 (alirajs distinct) Setm 
closei set lentially, the imps closed dor«allj and lentially oi 
almost so, numbeis 32/ii, 40/\, 40/\, 30/mi, 37/m\, 38/\mi, 
SQ/xlv Nepliridiopoies at rather diffeieiit leiels, not legulnrl)' 
alternating Chtelliim ring-shaped, Mii-wn (=5) Male poies 
neai the middle line, in line with c or cd, on somewlint glandulni, 
usunll} slightly raised but occasionally somewhat depicssed aiens 
winch aie sepaiated by a median longitudinal flssuie , penuil setai 
111 a group on each side medial to tho pore Spei matbecal pores 
thiee pans, m 6/7-8/9, veiy close to the middle line 

No septa notably thickened Gizznid iei\ small not tlncKei 
than the leat of the oesopbagiis, in v Intestine begins m \u, 
only moderately n ide at inst Meganepbiidia \iitb ducts nlncli 
Aaiy Eomenlmt in leiigili, no end-bladdeis Testes and tunnels 
free in t and m Two pans of lathei small seminal lesicles 
in M and xii Pi estates confined to x\m, duct thm anti shaiglit 
Speiinatliecto in vn, mii, and i\, with snc-like ampulla, duct 
one-thud as long as ampulla, spindle-shaped, shaiply mniked 
off, diveiticula tno, club- oi peai -shaped, joining junction of 
ampulla and duct Penial setm 0 3 mm long and 10 ft, thick, 
Bli^itlj"^ and simply how ed, ending in a claw-shaped tip , the 
distal thud with model atelj laige thin scattered spines, fairly 
closely apposed to the shaft 

Mcmarks The spei inathecte larj iii nuuibei , once (out of fifteen 
examples) a supermimeiaiy poie was present in giooie 5/6 on 
one side , once one of the poies in 6/7 was missing 

The position of the species is iieai saltans and sansibai icus 
(position of uepluidiopoies , and cf the two small spermnthecal 
diveiticula m saltans) 

Distnbiition Peradeniya and Point de Gallo, Ceylon 


7 Perionyx depressus Stejth 

1914 Petxonyx deptessus, Stephenson, Bee Iiid Mus vin, p 394, 
pi -cwi, bg 14 

1914 Pei loni/T ofioiensis, Stephenson, Kec Ind Mus iin, p 392, 
pi xxvi, iig 13 

1917 Pci lonyai depies&Ks, Stephenson, Bee Tiid Mus mii, p 380, 
note 


Average lengtli 75—100 mm , maMmum 125 mni , diameter 
3-4 mm Segments 125-156 Coloni dusky pm pie dorsally, 
ligbtei yentrally , clilellum with a pink tinge dorso- 

ventrally flattened, lentral suiface hollowed, a inid-dorsiugiooie 
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from anterior end extending a vaiiable distance backwards 
Pioslomiutn epilobous 4-f Doisal poies from 4/5 ox 5/6 
Setal rings with a small dorsal break (=2 yz or a little more), 
but no vential bieak, setm set closei lentrallj than doi sally, 
in nniubei about 70 pei segment (63/i\, 6ofx\) Clitellum 
Jxii-^xviii (= nearly 6) Male poies ca i ot circumfei ence 
.iparb, each iii a depression nhich occupies the wliole length 
ot the segment, the inteival betneeii the depressions being 
equal to the breadth of a depression, nitbiii the depression a 
couple of nairoAv giooies, one m fiont of and one behind the male 
pore, the whole aiea pale in colour, no setae between the male 
pores Spermathecal poies conspicuous, in 6/7 and 7/8, neat the 
lateral holders ot the body and one-third of ciicuinfeience apait 
No septa notably thickened Giz^aid very ludiuientai y, m 
fiont of the fiist septum, 6/7 No calm ferous glands Intestine 
begins in xvii Last beait in xii Nephiidia pieice the body- 
wall in approximately the same line Testes and funnels free in 
X and XI Seminal vesicles in xi and xii, continuous dorsally over 
the gut , that in xi slightly lobed, that in xii large, lobed, bulging 
back the septa behind so as to leach the level of 13/14 oi 14/15 
Prostates massive rathei i ectniigular blocks, not much cut up into 
lobes, confined to xviii , duct sinuous, thickei tow'aids its termi- 
nation Spermathecm piominent, with ovoid ampulla, duct short 
and very wide, as wide as ampulla , no diveiticuluin Penial 
setss ill a considerable bunch, each 2 mm long and IS yu. thick, 
slightly curved tow ards the tip, which is pointed , the distal part 
of the shaft with twenty or moie rings ot small spines, the lings 
being closei togethei tow ards the tip 

JlejnajX-s A le-oxamination of the original specimens of 
P adotetisis shows that I had oveilooked the penial setae, and that 
the species is to be united with the present one No clitellum 
was visible , the oiiginal statement on this point is erioneous 
The statement that theie is a pan of seminal vesicles in x in 
P depiessiis is probablv-a mistake, a mass of coaguliim may have 
been taken tor a vesicle 

The mteiv'al between the depiessions in winch the male poies 
are situated may also be depressed , thus there may he only one 
tiansversel}' elongated depression on the ventral suiface of xviii 
Bisti ibutton Botung, Uppei Rotung, Benging, all in the Abor 
Country, E Himalayas 

8 Penonyx excavatus E P« r 

1888 Penonyx excavatus, ^osa, Arm. Mus Genov a, (2) ti, p 157 
1890 Pei totiyx excaiatus, "Rosa, Arm Mus Genova, (2) x, p 121 
1892 Penonyx intei medius, JBeddnrd, P Z S 1892, p b89 
1895 Pei lonyx eicaiaius -f- P tntei medms -^-P gt ueneicaldi, 33ed- 
dard, Monog pp 436, 437 

1900 Pei lonyx excavatus -f- P xntei medius, Miichaelsen Tiei x, 
pp 208, 209 
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1903 

1909 

1910 

1914 

1916 

1916 

1917 

1921 

1922 


Pmo«yr eicavatus, Michaelsen, Sb Bohm Ges Prag, xl, 

JPeuom/i ereavatm,mchaehon,Mem Ind Mu«. i. n 175 
Michaelsen, Abh ^ er Bnmhlg, xix, 

:^ionyx eieaiatus, Stephenson, Rec Ind Mus vjii n SRf? 
F««o«yx Stephenson; Rec Ind Mi"! m, •p^f7 

Pet tony i pauulus, Stephenson, Rec Ind Mua mi, p 322 
pi wxi, hg 1 j • 

PeMowyi eicrtiiates, Stephenson, Rec Ind Mus \iu, n 375 
P«^ony^ Stephenson, Rec lud Mus xxu.p 760 

Peitonyx etcawCiw, Stephenson, Rec Ind Mus xxiv,p 435 


1872 -P««owyi esfcanatMs, E Pemer, N Arch Mus Pans, vni, 
P 126, pi H, figa 73, 74 ’ ' 

1886 Beddard, P Z S 1886, p 308, text- 

^ngth 23-120 mm , diameter 2-5 mm Segments 75-165 
Colour from deep purple to leddish-broundorsally, paleventrnllv 
Prostommm epilobous 3_| E,rst dorsal poie m 4/5 or 5/6 
Setal rin^ almost closed, ventially more nearly than dorsally, 
or the midvential bieak may be absent, no set® specialU' en- 
o ? 1 differences m the setal intervals , numbers 

36-40, behind chtellum may use to 54 Chtellum nng-shaped, 
xiu or part of xui— x\u (=5 or less) Male pores approximated, 
in a common transveisely oval small depressed area, each on a 
small transveisely oial papilla, or sometimes repiesented by a 
small transverse slit, the anterior and posteiior margins of the 
depressed area well raaiked, the lateral indistinct Spermatbecal 
pores lu 7/8 and 8/9, approximated, about the same distance 
apart as the male pores 

No septa specially thickened Gizzard vestigial, in vi, or may 
be unrecognizable No calciferous glands, cesophagus swollen in 
xiii Intestine begins in xv Last heart in xii, Nepbridia end 
in the same longitudinal line or nearly so Testes and funnels 
free in x and xi Seminal vesicles in xi and xu— xiv Prostates 
small, usually confined to tviii, somewhat fissured, compact, 
sessile on body-wall , duct short and stiaight Spermathec® with 
large oioid ampulla, duct short and naiiow , diierticula one to 
four, veiy small, ii ait-like, on the duct, or dn erticula may be quite 
unrecognirable Penial set® may be in a gionp of 4—6 on each 
side, medial from the male pores ,06 mm long, with indistinctly 
quadrangular smooth tip and many rings of long thin teeth 

Semaiks This la one of the commonest worms in India 
Besides the more usual situations it has been met with under 
logs, under bark, and in rotten w'ood, m the leaves of water- 
plants , undei stones, oi in mud by the side of a tank , and 
worms probably belonging to this species have been found in the 
hollows of trees in accumulations ot dead leaves and rain-water, 
it is thus able to adapt itself to very vanous surroundings 
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Michaelsen draws attention (54) to the variations met with, 
especial!} in the size The speimathecal diveiticula may be 
mentioned as anothei variable teatnre, and also the male held, 
the depression in hich the male pores lie may be quite indistinct 
Seddaid has found very large variations m the nuuibeis and 
position of the genital apeitures (108) 

Disti%hiiUon In the E Himalayas — ^Dibrugarh and Sadiya in 
NE Assam, tlie Abor Country, and Darjiling Dist , in the 
W Himalayas — Kumaon Dist , Sahasai Dhaia near Dehra Dun, 
Simla and the Simla Hills , Calcutta, Eajshahi, and Sibpur in 
Bengal, Pilibhit Dist in the TTnited Piovinces, Teinzo, Bhamo 
Dist , and Thao, G-hecu Dist , in Burma , Talewadi, near Castle 
Bock, in Bombay Pres , Kandy m Ceylon , Little Andaman I 
Outside India the species has been met with in the Philippines, 
Malay Archipelago, Siam, Cochin China, and Beunion I 


9 Perionyx fossns Steph 

1920 Perionyv fossvs, Stephenson, Mem Ind Mus vii, p 214, 
pi i\, hgs 18, 19 

Length 86 inin , diameter 3 5 mm Segments 136 , body 
ciicular in tiansveise section Colour a dusky purple doi sally, 
pale 1 enti all}' Prostoinium epilobous |, tongue cut off behind 
Dorsal pores fiom 4/5 Setal rings regularly interrupted 
dorsally {zz =lk~2yz), setffi z in straight lines, no lentral 
break, lentral setm much closer set than the doisal, numbers 
52/v, 56 /i 5:, 56/i.ii, 52/six, and 54 in middle of body Olitellum 
^xiii-^xvii (=3^) Male field as a deep squaiisb depiession 



Fig 130 — Ptrto/iyx fossus Steph , 
spermatheca 



t.^Fig 131 — Perionyx fossus Stepli , 
tip of penial seta , X 400 


on Win, across the floor and sides of which extends a transverse 
crack , male pores in the crack, at the junction of floor and sides 
of the depression, fairly close together, in line with d or e 
Spermathecal pores two pairs, in 7/8 and 8/9, about three- 
quarters of circumference apart, in line with the ninth seta 
Ho septa notably thickened, perhaps 9/10 most so Gizzard 
rather larg^ but soft, in vi. Ho calciferous glands Intestine 
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begins in xvii Last beait m tin ISTepbtidia end m the same 
line Testes and funneK fiee in x and xi Seminal vesicles in xt 
and xii, those in xx fused doi sally, those xn xn fused xn their 
hinder parts, which extend back to t!ie hindei end ot xin 
Prostates large compact masses which take np the space ot three 
ox four segments by bulging the septa of xvin forwaids anjl 
backwards duct naaow’ at hrat, becoming stouter and shining 
in its ectal portion Speiinather.il ampulla irregularly oioid, 
duct half as long as ampulla and one-thiid as thick, two diiei- 
ticula, small, flattisii, sessile, lobalated, situated at about the 
middle of the length of the duct (text-fig 130) Penial set® 
(text-hg 131) little modihed , length 0 45 mm , thickness 18 p, 
shape that of an ordinal j seta, the tip faiily sharply pointed, no 
nodulus , tv few small indentations neai the tip 

jDisti ibuhon Shillong, Assam 


10 Penonyx foveatus Steph 

1914 Pet lanyx foveatvs, Stephenson, Rec Ind Mus ran, p S96, 
pi xwii, tigs 15, 16 

Maximum length 50 mm , maximum diameter 3 mm Seg- 
inents 112 Colour doisalh daik brown to dark purple, paler 
rentrally Piostonnum epilobous No ntex^segmental fuirow 
between i and ii Past doisal poie m 4/5 or 5/6 Setal 
lings unbioken venti.ill> hut with an ixiegular dorsal lutenal 



Fig 133 — Tettonyt foicatus^\xy\\ , male genital area 


aveiaging 2-2| yz , set® much inoie closely set ventrally than 
doisalh , numb’eis 45-48 xn anleiioi part of body Chtellum 
xiii-xi 11 or 4 xvxn (=5-5]) Male pores ns lounded apertures ot 
some sue, lathei behind the setal zone, ca i of circamieTence 
apart, about eight set® between the poxes In 
ot and rathei internal to the male poies, a pair of puckered pits, 
connected with each other acioss the middle line bj a turrow 
which IS coni ex back wauls, midientinl legxoix between »ntt 
pits depi eased, the pits laiy somewhat in 
posteiior angles may be piolorged to join the male pore ( 
fie 132) Pemale pores apparently paned, sepaiated ny 
ilterial of less than 2«a, and just behind 33/14 Sp^niaikeca 
pores three pans, in 6/7-8/9, neai the maigms of the flatteneu 

lentral suiface, round and prominent . i the 

No septa specially thickened Qivznid, m v, lestiginl m the 
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exfci erne, a slightly wider pait ot the oesophagus oiilv, A\alls not 
thickened No calcifeious glands Last heaits in \n or xm 
Nephndia end m the same hue, no end-sacs Funnels iiee in x 
and xi Seminal lesicles two pairs, iii xi and \ii, the formei 
smaller and flattened, or may be absent , both pans when piesent 
composed oE a numbei of bead-like lobules Piostates lar}' m 
size, occupying one or more than one segment, compact and farm, 
slightly indented into lobes , duct stout and stiaight, of some 
length Spermathecal ampullm laige, and rectangular from 
mutual pressure , duct vety stout, ns long as tlie ampulla and 
half as w’lde, diieiticuhiin minute, attached to uppermost part 
of duct, occasionally absent No penial seta) 

RemmJcs A number of specimens weie found in lotten wood 
1 le-examined the specimens lecenily , in one from Sengiug the 
last heart was found in \ii (pieiioiislr said to be in \iu), theie 
was apparently a small gland oii the i ight side, attached to the 
body-wall just to the oiitei side of and m hont ot the ending of 
the prnstntic duct, possibly opening at the depression in 17/18, 
no such gland w as seen on the left side 

Distizbuiion Eenging, llotung, and Uppei Botung, Aboi 
Country, E Himalayas 

11. Penonyx falvus Stepli, 

1916 Petionyx fuloui, Stephensou, Kec Iiid Mus xii, p 322, 
pi XJ.XI, fag 16 

1918 Pa lonyx ftilbus, Stephenson, Rec Ind Mus xn, p 16, text- 
figs 4, 6 

Length up to 175 mm , dmmetei 2 6-4 5 inin Segments np to 
178 Colour yellowish brown almost nnpigmented, the anteiioi 
segments with a slight bluish tinge doi sally, a median dorsal dark 
stripe along the w bole length (some specimens in aquatic habitat 
deep biownisb-puipledorsnlly) Prostomiuin epilobous tongue 
paitlj cut off behind by an intuining of the sides Doisal 
pores from 4/5 Setal ring with small doisal bre.ik, less than 
3 »/r, and a small ventral bieak, less than 2 ah, in the anteiior part 
of the bodj', but none behind, setm closer set ventially than doi- 
snlly, numbers 48/v, 55/ix, 52/\ii, 53/xi\, 65/xxv Clitellum 
Mii-wii (=5), rather constricted Male pores lery close 
togethei, on small poropbores which are in a slight depression 
and turned somew hat inw'ards, separated in the middle line by a 
median groove, and limited in front and behind by transverse 
grooves (text-fig 133) Spermathecal pores tw'o pairs, close 
together in 7/8 and 8/9 

Septa 7/8 and 8/9 slightly thickened G-izzaid in vi, small, 
soft, squarish, \estiginl Calciferous glands of moderate size in 
xiii, lateral enlargements of the oesophagus, which aie not set off 
from the tube, in \i and xii Intestine begins in x\i Last heart 
in Ml Nephridiopores in the same line Testes and funnels free 
m X and xi Seminal vesicles two -pairs, those in \i large, meeting 
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dorsallj but not fusing , those in xii united and prolonged back- 
wards through xin Prostates rather small squarish masses, 
confined to xvin , duct soft and short, curled up in a hollon of 
the gland, broader towards its ectal end Spermathecal ampulla 



Fig 134 — PerumyxJulvusSteph 
distal end of penial seta 

irregularly ovoid, duct short and stout, no diverticula Penial 
setffi (text-fig 134) 0 83 mm long, 20 jx. thick at the middle, almost 
straight, tip slightly curved, pointed , distal end ornamented with 
about twelve rings of rather long fine spines 

Semarl-s At Inle the worms were found in a few feet of 
water. I noted that in the pigmented specimens the colour de- 
velops as a series of longitudinal streaks in each segment, u inch 
expand and coalesce 

Distnbution Calcutta Inle, S Shan States, Burma 


12 Fenonyx gravelyi 

1917 Penonyx yi avelyi, Stephenson, Kec Ind. Mus xm, p 378, 
pi XVI, figs 7, 8 

Length 48 mm , maximum diameter 2 mm Segments 89, 
Colour dorsally a light purple with darker mid-dorsal stripe, pam 
ventrally Prostomium epilobous §, tongue broad, cut off 
behind Doisal pores from 6/7 Setal rings almost closed dorsalij 
and ventrally, no noteworthy differences in the intersetal intemjs, 
numbers 34/v, 40/x, 40/xu, 32/xix, and 32 in the middle of the body 
Ohtellum xin or a xni-x\ i (= 3 J) ? Male pores as transi eree slits 
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just behind the setal zone and between setae a and b, winch aie 
modified as peni.il setae , the pores and setae ai e on papillae v Inch 
meet in the middle line, the conjoined papillae being bounded by 
grooves in fiont and behind (text-fig 135) Speimathecal poies 
in 6/7 and 7/8, between the lines of a and 6, like the male pores 
very near the midveutral line 

Septa 7/8-9/10 slightlv stiengthened Gizzaid small but 
modeiately film, in v (Esophagus somewhat suollen in xiv and 
XV Intestine begins giaduallym xvii/ Last heai t in xii Testes 
and funnels fiee in x and xi Vesibulae seminales of xi fused 



Pig 136 — Pci lonyv gtaicli/i Stepb , 
penial eeta , X 150 

into a single large sac , those of xii fused behind septum 11/12, 
but sepal ate posteiioily Prostates occupying xvn-xi\, m three 
lobes con esponding to the three segments, duct with an angle 
pointing backwards, lather thin, soft, bioadei ectally Spei- 
mathecal ampulla sac-like, iiregulai , duct not shaiply maiked off, 
neaily as long as ampulla and half as thick, no diterticulum 
Penial setae (text-fig 136) httle modified, 0 i mni long and 21 yx 
thick, slightly cuived pioxiuiallj and distally, tip pointed, a few 
fine dot-like sculpturings near the tip, in more oi less tiansveise 
rows 

Sisti tlniiiOH Pashok, Daijiling Dist , E Himalayas 

13 Perionyx heteiochaetus (Steph ) 

1917 Pet lonpz aboiejisiSf^ta Aetet oc7i(etus, Stephenson, "Rec Ind 
Mils xm, p 379, pi xii, fig 9 

Length 60 mm , diameter 2 5 mm Segments 100 Colour 
dark purple antenoily on dorsal surface, brownish behind with 
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darkei median stupe, pale ventrally Body depiessed Pros- 
tomium epilobous I, tongue not closed beliiud Dorsal pores from 
5/6 Setm on dorsal sui face in segments u-i.\Tiv much larger and 
set further apait than behmd, the change being sudden and coin- 
ciding -with a change in pigmentation (daiker and purpler m front, 
lighter and bi owner behmd), setal iing closed lentrally, and almost 
so dorsally, numbeis 30/v, Sl/nii, 31/ix, 31/\ii, 33/xix, and 
about 60 in middle ot body Clitellum apparently xiii-xvii (=5), 
best marked over xiv— xvi Male aiea a wlntish patch taking up 
the whole length of xviii, the lateial margins rather swollen, the 
cejitre lather concave, the pores as transverse grooves in the setal 
7one, their centres about opposite the interval de, of ciicum- 
feience apart Spermathecal poies in 6/7 and 7/8, in line with e, 
1 of circunjifeience apart 

Septa 6/7-8/9 slightly thickened Gizzard vestigial, m v (Eso- 
phagus swollen m xi-\iii, with transveise vascular channels 
Intestine begins bebmd the prostates Last hearts in xii Testes 
and funnels tiee, m x and xi Seminal vesicles in vi and xii, of 
simple outline, meetmg dorsally Prostates squarish, confined to 



Fig 137 — Fertonyx heterochattis (Steph ) , sperm atbeca 

xviii, duct apparently only slightly muscular, curled and twisted 
in the hiliis of the gland Spermathecal ampulla irregulai ui 
shape, about as bioad as long, duct two-thirds as broad and two- 
thirds as long as ampulla , diverticulum single, knob-hke, sessile 
ou the tipper part of the duct, with a few indistinct seminal 
chamWs (text-fig 137) No penial set© 

Bemarks I now separate this form as a distinct species, since 

(1) it does not come froui near the same place as P aboj ensts , 

(2) the setal distribution is distinctive, (3) I have since found 
penial set® in P ahorensis, which I have united with P depresses , 
(4) there is a spermathecal diverticulum here 

Jhstnhuttmn Fashok, Daqilmg Dist , E Himalayas 

14 Penonyx himalayaims Mtek 

1907. Penonyx himalayanus, Michaelsen, Mt Mus Hamburg, 

X-VIT, p 168 -r j nr ITfi 

1909. Penowj/a: At»io?oya7i«s, Michaelsen, Mem Ind Mus i, p i/o, 
pi xiu, figs 16, 17 

Length 66-62 mm , diameter 2|-3 mm Segments 86-95 
Colour in general grey, with shght reddish tint dorsally in front 
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Frostomium epilobous tongue not cut off behind X'lrst dors&l 
pore in 8/9 not 7/8 or 6/7) ^etse moderately large , circles 
nearly complete, only indiatinctfy interrupted in the middorsal 
line, numbers 40/vui, 42/xxi Clitellum xiii— xvn (=5), ring- 
shaped except on xiii, where it is interrupted ventrally Male 
pores rathei> behind the setal zone, about one-fiEth o£ circumfer- 
ence apart, on small tiansversely oval papillae, each situated in 
the central depression of a large nearly circular glandular pro- 
tuberance, which 18 sharply limited behind but only indistinctly 
m front Spermathecal pores two pairs, in 6/7 and 7/8, about 
^ of circumference apart 

bepta ot the region of the testes and some neighbouring ones 
slightly thickened G-izzard vestigial, in vi (?) No calciferous 
glands ifephndia end apparently m the same line Funnels in 
X and XI, apparently enclosed in unpaired sacs, which hre con- 
tinued laterally into seminal vesicles Seminal vesicles three pairs, 
the first, in x, being the lateral continuations of the testis sacs , 



Pertonyx hrmalayanus Micb, , spermatheca , x 20 

the others in xi and xii Prostates with small, rather compact, 
iiiegu ar glandular part , duct moderately thick, irregularly bent 
or coded, about as long ai the glandular part Speimathecal 
ampuHa large, ovoid, obliquely placed, duct shai ply set off, half 
as long and a quarter as thick as the ampulla, narrowed at its 
ectal end , diverticula two, very small, at ental end of duct, nearly 
opposite each othei, without stalk (text-fig. 138) No penia 

S6f)83 

DistnhuUon Sandakphu, Daqihng Dist , E Himalayas 
16 Penonyx inornatus Steph 

1916 Penonyx inornatus, Stephenson, Rec Ind Mus vii, p SiO 
pi XXXI, fig 14 ' r » 

Length 96 mm , diameter 5 mm Segments 124 Colour 
yellowish brown Piostomium apparently proepilobous Dorsal 
pores tiom 6/7 Setal rings unbroken ventrally, a small and 
irregulni dorsal break behind the genital region, none in front , 
set© set closer ventrally than dorsally , numbers 56/v, 70/ix, 75/xii, 
83/xix Clitelliiin 2 Male pores approximately in a«, on the 
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sides o£ a shallow transversely oval depression with shelving sides, 
m transverse extent eqanl to ^ of ciicamference Sp^rmathecal 
pores, two pairs, in 6/7 and 7/8, not far apart, the distance 
between them about equal to that between the male pores 

Septa 8/9 and 9/10 moderately thickened, those in front and 
behind (6/7-7/8 and 10/11-1^13) slightly so Clitzard soft but 
of some 8i4e, squarish, in v Intestine begins in xiv. Last hearts 
in xii. Testes and funnels free in x and xi Seminal vesicles in 
XI and XU, large and single in each segment, situated dorsally ovei 
the gut. Prostate small and confined to xvm , duct soft, white, 



Pig 139 — Pmonyx tnomaiua Stepb , distal end of penial seta 

comparatively narrow and o the same diameter throughout, 
straight and passing transversely inwards Spermathecal ampulla 
small and simple, ovoid, duct short, stout, not maiked off, no 
diverticula Penial setae (text-fig ld9) 0 92 mm long, SOfi thick 
at the middle, with blunt point and straight shaft , the distal eud 
ornamented with about 14 irregular and interrupted iiugs of very 
minute sculptuiings 

Remat les The species is closely related to P ptncetna, each is 
unfortunately only known from a single specimen, and it is possible 
that it the material had been more ample it might have been 
peinussible to unite them In the piesent state of knowledge, 
however, the differences in size, in the numbeis of the seta), and 
m the male field, seem to justify their separation 

Disti ibution Sandakphu, Darjiling Dist , E Himalayas 

16 Penonyx kempi 

1914 Penonyx kempt, Stephenson, Reo Ind Mus viii, p 389, 
pi xx\i, fig 11 

Length 75 mm , diameter ueaily 3 mm Segments 164 Colour 
light brown, palei ventrally and at the aiiterioi end Dotso- 
venlrally flattened, especially behind the clitellum Segments m 
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general tnanniUate Piostomium epilobous tougpie cut off 
behind A longitudinal tniddoraal g^roove from tho anterior end 
to some distance behind the clitellnni First dorsal pore |ln S/6 
Setal nogs unbroken ventrally, interrupted dorsally (25r=2|-3yz), 
sets very closely set ventrally, laterally and dorsally three times 
as wide apart or even more, dorsal setae behind chtellum 
extremely small, number per segment about 50 Chtellum 
xii-^xix (=7^), swollen, fnable Male pores with puckered 
margins, on the lateral borders of a square depression which 
occupies the midventral portion of xviii, no setm between the 
male poies Sperinathecal pores two pairs, in 6/7 and 7/8, ca ^ 
of circumference apart 

No septa notably thickened No gizzard Intestine begins in 
zix Last hearts in ziii Funnels free in x and xi Seminal 
vesicles large, compact, only indistinctly lobed, in xi and xii, not 
fused dorsally Prostates occupy xvii and xviii, bulging back- 
wards septum 18/19, massive and compact, not distinctly lobulated 



Fig 140 — Pertonyx Kempt Steph , spermatbecB 

on the surface, duct short, curved in an S-sbape Spermathecol 
ampulla veiy irregular in shape, somewhat triangular , duct equal 
to ampulla in length oi nearly so, sharply delimited from the 
ampulla by a constriction, dilated at its upper end, the dilated part 
containing spermatozoa and so functioning as a diverticulum , no 
other diverticulum (text-fig 140) No penial setm 

Remarks Found in rotten wood 

Dvsti ihution Kobo, Aboi Country, E Himalayas 

17 Perionyx koboensis Steph 

1912 Pei lonyi A;o6oeam, Stephenson, Rec Ind Mus iiii, p 391, 
pi xxvi, fig 12 

Length 100 mm , diameter 4 mm Segments 144 Colour 
dorsally dark purple anteiiorlv, pinkish posterioily, lentrally 
pale Piostomium epilobous First doi sal poie in 8/9 Setal 
rings almost complete, aa and zz=i2ab and 2yz, sitm rathei 
more closely set on the leutral than on the dorsal surface, 

z 2 
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o1/mi, ca 4'i/xMi, cfl o3/xxv, inoic post«norl\ 51, 
Cutellum ^ xiii— XM (=3^) Male pores near together as •sn’all 
transverse eljts in the eetal rone, in a trnnsverselr eloncntcd 
■whitish field continuous -nith the vhitish setal rid'^Cj Of which it 
leprescnts a broadening, no setas between the pm es, which aro 
about four setal intervals apart Sperinathecal pores two pair- 



Fig HI — Pmoiit/r ^otioensf> Stcph , dutnl end 
of penial seta , X o 400 

in 7/8 and 8/9, near the middle line, about the same distauco 
apart as the male pores A slight thickening of the antonor 
bordei of segment xi-v in the inidventral region 

Septa 6/7-8/9 slightly thickened Gi/mrd m vi, somewhat 
•vestigial (Esophagus bulged in vni, and in xiv-xvii, longi- 
tudinal lamelloi internally in xiv and iv, less marled m ^vl and 
XV 11 Last heart in xii Keplindia pierce the body -wall at 
vaiviug position*!, but not in two definite and alternating series , 
no end* sacs Testes and funnels fiee m x and xi Seniiual 
vesicles in attached to the anterior face of 30/11, and in xi and 
XII, each a single masc, continuous dorsally fiom sidt to side 
Prostates in xviil, solid-looking, not cutup into lobes, somewhat 
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rectangulai , duct stout and stiaight Speimathecal ampulla 
ovoid, duct not marked off, as long as and nearly as bioad as 
ampulla, no diverticula Penial setae (text-fig 141) four or more 
in each group, up to 0 88 mm Jong and 22/* thick, with a slight 
sabic cuive, pointed distally, the distal portion of the shaft orna- 
mented with about twenty iiugs of extiemely fine teeth 

Henuaks Pound in lotten wood 

Distribution Elobo, Aboi Countiy, E Himalayas 


18 Penonyx m’lntoshi Bsdd 

JPenont/x m'lntoshii, Beddard, Ann Mag N II (6) xu, 
p 217, pi viii, figa 3, 8 

1892 Perionyi macuitoshii, Beddaid, P Z S 1892, p 687 

1896 P« lonyv macintoshn, Beddard, Monog p 438 

1900 Pet tonyx m'mtoshi, Michaelsen, Tiei x, p 208 

1917 Pei tony i Stephenson, Bee Ind Mus xiii, p 383 

Length 230-375 mm , diameter 9-12 5 mm Segments ca 
200-261 Ooloui doisally puiple or violet, ventrally pale, 
chtellum buff Prostomium epilobous tongue open behind 
First doisal pore in 5/6 Set® relatively small, nngs closed dorsally 
and ventially, set® more closely set ventrally, the intersetal 
intervals often irregular , numbers 78/v, 72/ix, 76/iu, ca 90/xxin, 
and 112 in the middle of the body Chtellum xiij~xix ('==7) 
Male pores closely approximated, on a common median field 
about 3 inm bioad, the poles as lound pits behind the setal zone , 
the area rectangulai with a well-marked bolder, taking up thb 
whole length of the segment and encroaching on adjacent segments, 
often depressed Spermathecal pores two pairs, in 7/8 and 8/9, 
fairly close together 

Septum 5/6 slightly, 6/7-11/12 moderately thickened, and 
some succeeding ones slightly Gizrard in vi, of fair size, 
moderately firm No calciferous glands Intestine begins in 
zviu 01 XIX Last heai t in xui Testes and funnels free in x and 
XI Seminal vesicles in xi and xii, large, lobed, and may be united 
together ovei the aliiiipiitary canal , theie may be also a small 
ludimentary vesicle in \iii Prostate lobed , duct short, stout 
but soft, running transversely inwards Budimentary ovisacs 
may be present in xiv Speimathecal ampull® almost spherical, 
prolonged into a short thin duct, no diverticulum. No penial 
set® 

JRemaiks My specimens showed a shifting hack of the male 
pores and of the posterior bordei of the chtellum by one segment 
The nephndia are stated to he all in the same line, but theie is no 
definite mention of the nephridiopores, which are the important 
things in this connection 

Distribution Sibpur, Bengal , Nepal- Valley , 9 Akyab, Burma 
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19 Perionyx millardi Staph. 

1916 Tenonyx nulla} dt, Stephenson, Mem Ind Mus u. n 74 
text-bg 2 ’ ^ ^ 

1920 Pfflionyt mz/Zardj, Stephenson, Mem Ind Mus vn p 206 

pi i\, fig 8 > tr , 

1920 Penonyx xgatpui imm, Stephenson, Mem Ind Mus vii 
p 220, pi X, fig 24 ' 

Length 40-90 mm , diametei 2-2 6 mm Segments 126-170 
Colour deep purple dorsally, brown ventially, with a lairly sliarp 
demaication between tlie two Prostommm epilobous ^-|, sides 
of tongue converging behind, closed or not at hinder end Ilorsal 
pores fiom 4/5 or 6/6 Setal rings interrupted by small gaps 
dorsally >and ventrallj', oi mav be unbroken dorsally, breiiks 











(i) 




_ GXF). 



VII 

VIII 
tf 

X 

XI 

XII 
tm 

XIV 

XV 

XVI 

XVII 
XViff 

xix 


Fig 142 — Penont/z mtllardt Btepb , genital area indicates the sperma- 

thecal apertures, cf the male, and $ tlie female pores The Beta m 
the neighbourhood of the male and spermatbeeal apertures are shown 

largest \entrally in front of chtellum, where aaBs2a5 or perhaps 
rnoie , numbers 40/ix, 41/xii, 48/xix, 41 in the middle of 
the body Chtellum xiii-xvii (=5) Male pores small, round, 
close to the middle line, on small papiUes Speimathecal pores two 
pairs, in 7/8 and 8/9, close to the middle line, in hue with & 
^text-fig 142) 

No septa thickened Gizzai d vestigial, in vi, of some size, but 
its u alls thin and soft. No calciferous glands Intestine begins 
in xviii 01 XIX Last heart in xiii Nephndia end m the same 
line Testes and funnels free in x and xi Seminal vesicles in xi 
and XU, the postenor pair the larger, and may bulge back septum 
13/14 Prostates compact, may take up xviii and xix , duct short 
and nairow, soft, only slightly shining, straight, running trans- 
versely inwards Speimathecal ampulla irr^nlarly ovoid, duct 
short , a single diverticulum from junction of duet and ampulla. 
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small and scale-like, or caulifiovier-like Avith a niimbei of small 
seminal ohambers, or tbire-lobed nitb the lobes almost indepen- 
dent ot each otlier (almost separate diveitucula) (text-fig 143) 
Penial setm 0 44—0 65 niin long, 15-18 /x thick, slightly curved 
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Fig 143 —Penonyx mtllardt Steph , difierent forms of spermathecse 

towards the distal end, which is bluntly pointed , 9 or 10 circles 
of spines near the tip, of fair size , a slight bulbous swelling just 
proximal to the tip 

BemmTes The similaiity of the penial setae of this form to those 
of P, haintt (text-fig 129) is striking The spermathecal pores 
are much neaier together in the present species, the last heart is 
in xiii, the spermathecal duct is short, and the male pores are of 
simple form 

Distribution Bombay, Talegaon, Kalyan, Vivar, Tgatpun (all 
near Bombay) 

20 Penonyx muumtis Stejph 

1920 Perionyx mimmuSj Stephenson, hlem Ind Mus. tu, p 219, 
pi X, hg 28 

Length up to 45 mm , diameter 1 mm or as a maximum 1| 
Segments 100 Ventral surface flattened Colour a medium 
brown dorsally, a lighter brown ventrally Prostomium epilobous 
tongue cut oS behind Prostomium and segment i divided by 
a middorsal groove Dorsal pores from 4/5 Setal rings almost 
closed ventrally , dorsal break w'ell marked, = 2 ys , sette much 
closer set Ventrally , numbers 26/xx, ca 36 in middle of body 
Clitelluin xiii or ^ xiii-xvii (=4| or 5) Male pores on con- 
spicuous round papillae, the space between the papillae depressed, 
the depression extending from the middle of xvii to the anterior 
third of XIX, dumbbell-shaped in form, being encroached upon from 
the sides by the papillae Spermathecal pores in 7/8 and 8/9, 
about a quarter of the circumterence apart 

No septa thickened Apparently a vestigial gizzard in v 
CEsophageal bulgings in xiu and xiv, slight, with longitudinal 
lascular stnalions Intestine begins in xix Pharyngeal glands 
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as definite lobes on each side, filling out the segments as fai back 
as Ml Last heait in \ii Testes and funnels fiee in x and xi 
Seminal vesicles in ix and xii, brown in colour , the postenor pair 
large and lobulated, meeting eaeb other dorsally Tiostates some- 
what loosely lobulated, occupying moie than one segment, duct 



Fig 144 — jPenonyx mtmmtis Steph , spermatbeca viewed 
under the xmcrotcope 

short, nairow, and rather soft Conspicuous ovisacs in nv 
Spermathecal ampullee rounded , duct of same length as ampulla , 
diverticula two, small, suhspherical, shortly stalked, at ental end 
it duct , the duct becomes stouter below the diverticula (text-% 
144). Ifo penial setre 

Disirzbutton, Belgaum, Bombay Pres 

21. Feriouyx modestus Steph 

1922 Peitonyv modeatiu, Stephenson, Bee Ind Mus zxiv, 
p 485 

Length 85-167 mm , maximum diameter 4 mm Segments 174 
Colour deep purple dorsaUy, violet ventially Body somewhat 
fiattened dorso-veniTally, Prostomium epiloboue i, tongue open 
behind Dorsal pores from 4/5 Sets more closely set ventrally, 
dorsal break absent or very small, ventral break small in front 
of genital region, absent or small behind this , numbers ca 38/v, 
41/ix, 42/xu, 42/xix, and 42 in the middle of the body Chtellum 
absent Male pores at the ends of a transverse groove on xviu, 
not far from midventral line, about in hue with d Spermothecal 
pores near together, in 7/8 and 8/9, about in line with c 

Septa 6/7 and 7 /8 slightly thickened, 8/9 and 9/10 moderately 
80 GiiSzard vestigial, in v No calciferous glands , oesophagus 
with transverse vascular stnations in xu and xiii Last heart in 
xiii Nephndia all end in the same line Testes and funnels free 
in X and xi Seminal vesicles in xi and in, those of the same 
pair meeting m the middle hne Prostates small , duct relatively 
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stont, stiaiglit, skiniag SpeiiDathecs9 ns small elongated sacs , 
duct not distingiushable , a minute ■wart-hbe diveiticulum near 
base (not always) No penial sete 

DisUibuUon Ohetiapunji, Assam 

22 Perionyx mysorensis Steph 

1921 Penontix mysot ensit>, Stepbeoson, Rec Ind Mus xxu, 
p 702, pi ixijii, % 10 

Length more than 38 mm , diameter 2 min Segments more 
than 90 Colour light brownish purple dorsally, pale ventrally 
Pi ostomium pi olobous or slightly epilobous Dors^ pores present 
Setal rings closed dorsally and ventrall} , numbers 54-62 
Chtellum ^ Male poies close to the middle line, on a transverse 
ndge across the middle of the segment. Transverse trenches m 



Fig 145 — Pertonyx mysorensi'i Stopb , penial ,Beta , a, general 
form, X ISO , b, distal end, X ca 400 

front and behind the ridge, the whole contained within the 
limits ot segment xviii Spermathecal pores m 7/8 and 8/9, near 
the middle line. 

Septa 6/7-9/10 somewhat thickened, and also 12/13-15/16 
Gizzard quite vestigial, in vi No calciferons glands , lateral 
swelhngs of the oesophagus in xiu liast heart in zii Testes and 
funnels free in x and xi Seminal vesicles in xi and xii. 
Prostates each a squarish mass, cut up into lobes, duct short, 
straight, passing transversely inwards. Spermathec© spherical, 
sessile on body-wall no diverticulum not fully developed) 
Penial set® (texb-Sg 145) 0 44 mm long, slightly bowed, most so 
at the proximal end , tip tapenng and fairly sharply pointed , a 
few scattered transverse markings composed of minute teeth 

Jhftribiiiton Porests of Sbtmoga or £adur Dist , Mysore 
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23 Perionyx naimanns {Mtch ) 

1907, Peuontfchella namiana, Michftelsen, Mt Iktus Ilambui^, 
x\i\ , p 165 

1909 Peiiojiychella natmana, Michaelsen, Mem Ind Mus i, 
p 1G9 

Length 85 mm , diameter 2|-3^ ram Segments ca 105 
Colour dark bluish-Molet dorsallv, ventially giev , an tenor end 
violet giey both dorsall} and ventialh Prostomiura epdobous 
tongue open behind Dot sal pores irom 3/4, apparently a ludi- 
meiitary one m 2/3 Sette fanly large, nearly equidistant, 
tings complete , numbers differ little in the various parts of the 
body, ca ^0 Clitellum only distinguishable by colour, xiii-snii 
(=6). Male pores as small transiorse slits ]iist behind the setiil 
zone, about ^ of circumference apart , sets interrupted in front 
of the pores, and 5 or 6 set® median to the pores Sperniathecal 
pores m 7/8 and S/9 about a quarter ot the circumference apart 
Septa ot the anterior male region a little thickened. Gimrd 
lery small but not exactly vestigial, in v No calciferous glands , 
msopbagus swollen in xm and xi\, with lamellated and villous 
walls Last hearts in xii Nephudia of all segments similar 
Testes and funnels free in x and xt Seminol vesicles m xi and 
XU, rather compact, roughly inainmillated Prostates confined to 
xviii, relatively small, lobed, deeply incised medially , duct about 
as long as gland, straight, lather thin, especiallj ectally Sperm- 
athec® very simple, viith almost spherical ampulla, duct short 
and narrow , no diverticulum The set® medial from the male 
pore though not displaced are modified , about twice as long 
(0 7 mm ) as the ordinary set®, and somewhat thickened (17/*), 
almost straight, pointed, without distinct ornamentation but with 
the highest poweis showing apparently some very fine hair-hke 
structures near the tip, closely adpressed to the surface of the seta 
RtmarTes The median set® on xviii represent an Ciirly stage in 
the evolution of penial set® 

DtstnhuUon NainiTal, W Himalayas 


24. "PeTionjx jmmB Stejph 

1917 Peitoni/x ttanus, Stephenson, 
pi xvJ, hp 10 

Length 63 mm. , diameter 1 5 mm 
brownish-purple dorsallv, pale ventrally 
Prostomium epdobous open behind 

Setal ring almost closed doraally and j 

ventially m the anterior region), iiuiiibeis ca f®/** 
in xii, 35/x.x, and 34 in the middle of the ^> 0 ®/ ^hteltoi w- 
xvii ( » 4), well marked Male pores in line mth ff or ffA, one 
fourth of circumference apart, slightly behind the setel » 
prolonged somewhat towards the S« IfkinEUp 

rounding each pore a whitish thickened -athec^ 

the whole venLl surface of xvm (text-fig 146) Spermathecal 


Rec Ind Mus. xni, p 381, 

Segments 100 Colour 
Ventral surface flattened. 
Dorsal pores from 5/6 
ventrally (entirely closed 
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pores in 6/7 and 7/8, widely apait (neaily ^ o£ circutnfeience), 
large and patent 

S 0 septa notably thickened Gizzaid \ estigial, in v CEsoplmgus 
bulged in ix, with tiansveise vascular channels Intestine begins 
m SIX Last heart in xii Testes and funnels free in x and xi 



Fig 146 — Penont/x namts Steph male genital area 

Yesiculas seininales large, in xi and xu, those in xi fusing together, 
but not those in xii Prostates occupying xvii— xix, duct thin 
and soft, bent once on itselt with the convexity forwards 
SpermathecsB simple in form, ampulla peai-shaped , duct broad 
and short, not sharply marked off ; diverticulum single, wart-like, 
sessile, not chambered, at the junction of ampulla and duct No 
penial setee 

Jhsiribution Pashok, Darjihng Dist , E Himalavas 

25 Penonyx paUidus 

1917. Fenonyx palhdua, Stephenson, Rec Ind Mus xm, p 376, 
pi XTi, hgs 6, 6 

Length 80 mm. , diameter 3^ mm Segments 118 Colour 
pale, a purple tinge anteriorly on the doisai side, and a median 



purple stripe throughout Prostomium epilobous | Dorsal 
pores from 4/5 Setal rings quite closed ventrally, almost so 
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dorsally , setce closei set ventially numbers 53/v, 72/ix ‘iS/ti 
64M Kte, „d 70 m Ih. ,b. w, '’aSS 

xvi (=4) slightly BuoIIen A tiansverse groove on seemeut 
OTi, in which are the male pores, small cracls of cwcum- 
terence apart Spermathecal pores small, slit-like, in 6/7 and 
7/8, the same distance apait as the male poiea 

Septa 5/6 and 6^ thin, 7/8-9/10 ^lightly thickened S^zerd 
vestigial, m vi Within the ffisophagus, m xiii and xiv, are 
longitudinal folds, scarcely to be called lamella Intestine begins 
111 xvii, Last heart in xni Nephndml ducts terminate in the 
same line Testes and funnels free in x and xi Seminal 
vesicles in si and sii, fused m each segment over the alimentaiy 
canal Prostates leiy small, duct runs straight inwards 
Spermathecm (text-fig 147} small, ampulla sac-like, rather con- 
stiicted m the middle, duct short, scarcely separately distm- 
gnisbable, diverticulum absent (’developing) Penial setie 
(text-fig 1481 scaicely modified, ot the ordmarv form, 0 175 mm 
long, 17/1 thick , a few fine scnlptiirings on the distal half 

Another form showing an early stage in the ei elution 
of the penial setie 

Butnlutim Ii:alimpong,Dar 3 ilingDist,B Himalayas 


26 Penonyx pmcema /Slejih 

1916 Pmonytpinc«i»m,Stepben8on,Ilec Ind Mbs xu, p 310, 
pi XXXI, figs 12,18 

Length 45 mm , diameter 3 ram Segments 88 Colour hght 
brownish grey Body cylindrical, not flattened Prostomium 


xm 



Fig 149— ?eri«iv»;w)i(!<oiaStepb , 
male genital area 



epilobous tongue cut off behind Dorsal pores from 4/6 
Setal nng with small and iiregnlar dorsal break, on the average 
less than 2yz, ventral break small and irregular, or may be 
wanting in front of clitellum, sets set doser ventrally than 
dorsallv, numbers 47/v, 57/a, 00/xii, 60/ix Clitellum indis- 
tingnishable A transversely oval aepressionjin ivin, deepest at 
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its margin, so ihat the middle of its floor is somewhat raised 
above its periphery , a thick whitish lip snrronnds the whole and 
extends over the posterior half of xvii and anterior halt ot xix , 
male poies perhaps in c or <2, a few penial setss visible as black 
points (text-fig 149) Spermathecal pores small slits near the 
middle line, in 6/7 and 7/8, ca of circunifeience apart 
Septa 5/6-9/10 slightly thickened Gizzard of moderate size, 
in v, with soft and thin walls, and hence in some degree vestigial 
Intestine begins in xviii Last heart in xii Nephridia opening 
in the same line Testes and funnels free in x and xi Seminal 
vesicles in xi and xii, single in each segment, arching over dorsal 
vessel and gut Prostates confined to i^viii, small, lobed , duct 
narrow, of the same diameter throughout, soft, not shining, with 
slightly wavy course Speimathecas simple oval sacs sessile on 
the body-wall, without distinguishable duct, no diverticulum 
Fmial sets (text-hg 150) 0 63 mm long, 24 p, thick at the middle, 
simple in foim, straight except for a bend at the proximal end, 
tip slightly curved and blunt, faint sculpturings near the tip 
appearing as flue points in about a dozen irregular and much 
broken circles 

Memarks See note on P inoi natus 
Distnbvhon Near Ghoom, E Himalayas 

27 Penonyx pokhrianus Steph 

1920 Pel tony t pokhttantis, Stephenson, Mem Ind Mus vii, 
p 208, pi IX, figs 10, 11 

Length 65 mm , diameter 3 mm. Segments 96 Coloui pale 
violet dorsally, unpiguiented lentrally Frostoniium epUobous 
tongue open behind Loisal pores from 4/5 Setal rings 
almost closed dorsally and ventially, and may be quite closed in 



Fig 151 — Pci lonyx polhriaiiits Stepli , 
male genital area 



Fig 152 — Pei toiiyr pokhrutmts 
Stepb , spermatbeca 


hinder part of body , setse slightly closer set ventrally , numbers 
50/v, 58/ix, 54/xii, 4S/\ix, and 44 in the middle of the body 
Clitellum xiii-xvi (=4) A pan of papillm on xviu, midventral, 
touching each other, taking up the greater pait of the length of 
the segment, not delimited from the rest ot the surface on their 
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outer Bides, but bounded in front and behind by a common trans* 
Terse groove (text-fig 151) Male pores on the papillse, near the 
middle line, and nearer the postenor'than the anterior limit of the 
papillee Spermatbecal pores in 6/7 and 7/8, very close together, 
nearly in line with h 

No septa markedly thickened Gizzard in v, large, barrel- 
shaped, rather soft but not otherwise vestigial. Intestme 
begins in xvui. Last heart m xiii Nephndia apparently ter- 
minate^ in the same line Testis sacs m x and xi, both continuous 
dorsally over the oasophagns and dorsal vessel , that in x very 
dehcate, that in xi delicate and covered over by the seminal 
vesicles Seminal vesicles in xi and xii, large, with granular 
surface, each meeting its fellow in the middle line dorsally. 
Prostates large, in xvii-xix, much indented ; dnct rather short, 
soft and thin, irregalarlv twisted, somewhat dilated at the ectat 
end Spermatbecal ampulla very irregularly lobed , dnrt short, 
constricted off from ampulla, diverticula as about three smaU 
swellings on the upper half of the duct (text-fig. 162). No 
penial setse 

Dutnbuhon Sitong, Dai^iling List , E Himalayas 
a var afiinis Stejnh 

1920 Penonyr pokkrtanus var o^ms, Stephenson, Mem Ind Mus 
vii, p 210, pi ix, figs 12, 18 

Length 55 mm. , diameter 2\ mm Segments 106 Colour a 
light maty or purplish dorsally with darker median stripe, pale 
ventrally Prostoiniuin epilobous |, tongue open behind Dorsal 



gMUalfiofd Fig 154 — 7>o^*naBi« Slcph.. 

▼ar afflntt, tperataUiMa. 

pores from 4/5 Setal rings almost unbroken dorsally and 
ventrally , numbers 38/v, 44/ix, 45/xu, 37/zix, and 36 in middle 
ot body. Olitellum xiii-xvi (=4) Male field (text fig 153) as a 
depression with sloping sides, on which are placed the papill* of 
the male pores, papillae delimited by grooves in front and behind, 
and separated by a slight interval m the middle line, pores as small 
transverse slits in line with c, d, or t Spermatbecal pores in 
6/7 and 7/8, in line with the interval ed, n «i 

A number of the anterior septa slightly thickened Gi^rd 
in v, of moderate size and fairly firm Intestine begins perhaps 
in xviu. Jjast heart lu xii The nephndial ducts appear to 
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end at different levels on the body-wall, but no regular alterna- 
tion, no end bladders Testis sacs in v and x.i Seminal 
vesides with granular surface, in xi and sii those m xi 
continuous with the testis sac , the pair in each segment fused 
together Pi estates large, taking up the whole of xvii-xix, 
deeply indented by the septa, and otherwise much inci‘>ed , duct 
moderately long, bent with the angle backwards, soft and rather 
thin in its ental portion, thicker and shining ectally Sperma- 
thecal ampulla large, irregulaily lobed , duct stout, slightly shiny, 
well marked off, considerably longer than ampulla , diverticulum 
a rounded knob on the "ental end of the duct containing two 
seminal chambers (text-fig 154} No penial setse 

Remat Jes The differences from the type-form consist in the 
smaller numbers of the setse, the configuration of the male field, 
the degrees of separation between the male and spermnthecal 
apertures, the length of the spermathecal duct, and the position 
of the last heai t 

Disii ihuUon Sitong and Sitong Pidge, Darjiling Dist , E 
Himalayas 


28 Penonyx polytheca, nom nov 

1916 Pettonyx sp , Stephenson, Bee Ind Mus xii, p 333, pi 
XXXI, figs 17, 18 

Length 8 mm , maximum diameter 1 mm Segments more 
than 30 In the living animal ground-colour whitish, each 
segment girdled with a bioad dark band, piesetved, the bands 




Fig 166 — Tenonyx ■polvtheea. 
Stepb , distal end of pemul seta 


are dark purple, take up more than the middle third of each seg- 
ment, and are less distinct ventrally, especially behind the genital 
region Piostomium epilobous tongue cut off behind by a 
Curved posteiior bordei Doisal pores fiom 4/5 Setse in un- 
bioken rings, not countable, closei set venti.illy Clitellum 
not distinguishable iMale area (text-fig 155) a clean-cut trans- 
veise oval occupying the wdiole length of the segment Male 
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pores as^black points on two considerable rounded almost confluen 
papilisB on the floor of the depressed oval area Spermatbeca 
pores seven pairs, from 2/3 to 8/0, as minute white points (not 
visible in all the grooves externally) near the middle line 

No septa are specially thickened Gizzard entirely absent 
No calciferous glands Last heart in xii Testes and funnels free 
in X and xi Seminal vesicles in xii, nearly but not quite touching 
in the middorsal line Prostates confined to zvui, compact , duct 
stout and very musculai, someuhat bent Spermathecm seven 
pairs , ampulla ovoid, 0 24 mm long (except the first which is 
sooievibat smaller), duct short and comparatively stout, half 
as long and half as thick as ampulla , diverticula one or two, 
globular, attached by short stalks to junction of ampulla and duct 
Penial set® (text-fig. 156) 0 27 mm. long or possibly 0*3 mm , 
7fi thick near the base, straight and rod-like, tapering very 
gradually along the shaft, more rapidly near the tip, which is 
bluntiy pointed , distal end ornamented with fine spines 

JtemaiJcs When I described this species I did not name it, 
because the description of P eefftanensts, i^hicli Michaelsen bad 
described from the same place (Peradeniya, in Ceylon), was not 
at tnat time accessible to me, and I thought that the present 
norm might possibly be identical with that It is, however, a 
verj characteristically distinct species, the minute size and 
the lery Jaige number of spermathecte, uith the colouring, mark 
It out im mediate] 1 

The single specimen had been mutilated behind at some previous 
time On account of its small size the internal anatomy was 
investigated by means of sections 

DistnhuUon Peradeniya, Ceylon 


29 Perionyx pullus Steph 

1930 ’Pe^toftyx pvllus, Stephenson, Mem Ind Mus vii, p 21/, 
pi X, fag 22 

Length more than 62 mm , maximum diameter 3 5 mm Se^ 
ments more than 165 Colour dark grey both dorsally and 
ventrallv. Ventral surface concave, except at anterior end 
Prostommra epilobous tongue triangular , a grooie continu^ 
back from piostomiwra as far as chtellum Dorsal pores iroin l/-*. 
Setal rings interrupted dorsally, zz=Zyz m front of cliteliuin, 
2yz behind , ventral break absent, or small and irregular , set® 
very small and closely set on lentral surface , numbeis 
chtellum ca 60, further back ca 64, Chtellum xi-xx (— ) 

Male field on xix (in the single specimen), 
delimited at the sides by slight giooves and m ^^ont and tefamd 
by deep trenches which coincide with the intersegmenta 
Male pores apparently on two small ", 
together Spermalhecal pores in 7/8 and 8/9, close to t 

No septa specially thickened Gi/zard entire! v 
geal glands bulk> , extending back as large masses on the ahmenta j 
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canal as fai as iv Qilsophagus bulged lateially, and its walls 
lasculai, 111 T-viii Intestine begins in xvn Last heart in xii 
Nepbiidm end appioximately in tlie same line Testes and 
funnels tree m x and m 3eniinnl \ esicles in \i, mi, and xni, 
relatiielj small, racemose in appeaiance Piostatesni xix, small, 
eacli consisting of a number of hnger-like lobes in a bushy cluster , 



Fig 157 — Penont/x StepU , Bperinatheca 

duct small and soft Ovarian funnels in xiu Sperniathecal 
ampulla vciy irregular in shape, nan owing below to become the 
duct, w hich IS about as long as the ampulla, and itself narrow s 
towards its ectal end, diverticula about three small lounded 
sessile chanibeis around the loner pait of the ampulla (text- 
fig 157) Ko penial setae 

RitnarTn. The single specimen showed an abnormal position of 
the posterioi male organs and male poies, but the abnormality 
was limited to these, the female organs and all m front having the 
usual situation There appeared to be an additional pan of 
minute seminal vesicles in xiv 

Ihstribution Belgaum, Bombay Pres 

30 Perionyz pulvinatus StejpJi 

191B Perionyx pulmnatus, Stephenson, Bee Ind Mus iii, 
p 317, pi XX.M, hga 10, 11 

Length 57 mm , maximum diameter 3 5 mm Segments 126 
Colour a deep brown dorsall^ with darker median sti ipe , lighter 
anteriorly, vential surface pale Body dorso-ventrally com- 
‘pressed, ventral surface flat Prostoinium epilobous tongue 
cut off behind A median dorsal groove over prostomium 
and fir‘«t two segments Dorsal pores fi om 5/6 Setal ring with 
etnalland iiiegular dorsal bieaks=2-3y£, the neighbouring setal 
intervals also in egular , ventral break absent , setae set much closer 
ventrally than dorsally, all small, numbers 56 /m, 54/ix, 50/xii, 
48/xix (approximate in each case) Clitellum xiii-;J xix (=«64)’ 
father indefinite A conspicuous depiession on xviii, extending 
slightly on to xvii and iix, reptangular with lounded corners, 
and rather broader than Jong, almost entirely occupied b}' two- 

2a 
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UUGASCOLECIDX 


longitudinally oval cushions which me m apposition m the middle 
hue (text-fig 168) Male poies anteiioi and mteinal to the 
middle point of each cushion, in front of the setal /one Speroia- 
thecal pores large, in 7/8 and 8/9, o/iposite tlie tenth seta on 
each side 

ifo septa notably thickened, perhaps 6/7 slightl 5 *>0 Gi/zard 
vestigial, in ii CEsophagus suollen in i\ and \, the ivalls having 
heie appaiently a lamellate stiuctuie Intestine begins in xv 
-Last heait in sii Testes and funnels free in v and xi Seminal 
vesicles two pairs, those in xi completely fused to foim a single 


% 

Fig 159 — Pcrionyv pnlmnatus 
J ig 158 -Pencyv pulunatm Steph , Stepb , spermatheca 

male genital are i 

laige lobed mass , the posterior pair double in mi, but extending 
back and fusing infonipletely in xni, completely fused m xiv and 
XV Pi estates occupying \v m and xix, lobed , duct stout, beginning 
in the middle of the gland, forming a loop with its convexity 
foulards, bound down to the body-wall by a nurabei of bands, 
and broadest towuids its te mination Speimathecal ampulla 
iiiegulaily shaped, loughlj p,''amidal, with nodular suitace, 
duct as l(Mig and almost as wide as ampulla, no diverticulum 
(text-fig ^59) No penial setae 

Hemai^fcs The original must be wrong in statiug that tlie 
spernia^ecal pores aie half the circumference apait 

Disfy tbuUon Heai Ghoom, T! Himalayas 

,31 Perionyx rimatus SiejjJi 

1930 Pa lonyx i nnaius, Stephenson, Mem Ind Mus vii, p 206, 
pi IX, fig 9 

Liength 80 inin , diameter 4 5niin Regments 107 Body 
rather flattened Colour light pm pie dorsally in the anterior 
part, pale except for a median stupe in the posfceiioi half , pale 
ventrally Piostoinium epiJobous ^ Dorsal pores fiom 4/5 
Setal rings closed or almost so both doi sally and ventrally , seta 
smaller and closei set i entrally , numbers 69/v, 63/ix, ®4/xii, 
56/xix^ 56 in middle of body Olitellum xiii-iu Male 

pores in a deep tians verse crack across the middle of 
apparently very near the middle hue Spermatheoal pores b 
rather close together, in 6/7 and 7/8, in line with c or the 
space ed. 
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Some slight thml^ning of the septa in the anterior part of the 
body, //8 and 8/9 most thickened Gizzard vestigial, in v 
Intestine begins behind the prostate Last heart m xm jSTeph- 
ridm end m the same line. Testis sacs in x and xi ; that in x 
lobed, appealing as a number of ovoid lobes lying side by side m 
a transverse series, enclosing oesophagus and hearts , that in xi 
sraallei Vesiculse seinmales m xi and xii, with gianular 



Fig 160— Steph , spematbeoa 

surface, each pair fused dorsally above the alimentary canal, that 
in XI overljing the testis sac which is independent Pi estates 
■occupying xviii and xix, much indented, duct much twisted, 
tbin, not firm and shining, ectal end rather stouter. Sperma- 
thecal ampulla a large irregular sac , duct moderately stout, half 
as long as ampulla , diverticula as a fev^ small warts on duct 
u short way below base of ampulla, m a cluster of about half a 
dozen (text- fig 160) No penial sets. 

Memarks Besembles Tixmalayanus in possessing testis sacs, in 
being of lighter colour than is usual in the genus, and in coming 
from Datyiling Dist. 

Disti ibutton. Sitong, Darjiling Dist 


32. Fenonyx saltans A. G. Bourne. 

1886 Pertonyx saltans. Bourne, P Z S 1886, p 669 

1896 Perimyt sfdtans, Beddard, Monog p 4S9 

1900 Perionyi saltans, Michaelsen, Tiei x, p 210 

1921 P&tanyx saltans, Stephenson, Rec Ind Mus xxu, p 760 

Length 60 mm.^, diameter 2 mm Segments 6L. Setal rings 
almost closed, numbers 45-54 Nephndiopores alternating in 
position m successive segments in line with the 11th and 17th 
aetse; a segment which has the pore in the outer positron on one 
side has it in the inner position on the other. Clitellum xiv-xvi 
'( =3). Male pores on papillss m a median pit Spermathecal pores 
three pairs, m 6/7-8/9, near the middle hue, m line with d. 

Spermathecse with two minute diverticula !No penial setm 

Bsmarks. There is just a possibility that the worm I described 
in 1821 as belonging to this species may not do so in reality, ns 

2a2 
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it -was not fully matuie I tlieiefoie gne the following data 
Eeparafely, instead of incorporating ihem above 

Length 40 min Segments 108 Prostomilim epilobous = 
Dorsal pores fiom 3/4 or 4/5 Seim 46-50, the iings closell 
ventrally, and almost so dot sally The depiession containing 
the male poies has sloping sides, and takes up the whole length 
of xviii The iiephiidi.i end in considerable end-sacs, as m 
P sansihaiicits In one ot the speininthecic there was, instead of 
two small diveiticula, a single one, bilobed , in the otheis theie 
w ere two 

Bourne remailis that “ it is a lery stiong little worm, and the 
name refeis to its pow'ei of leaping into the an when touched” 
JDistnbiiUon I^ilgiii Ilill«, S India 

33 Penon 3 rx sansibaricus iUtc/i. 

1909,iPe}tont/a: sansibat icus, jVliclmelsen, Mem Ind Mus i, 
p 174 

1920 Pe}toiii/x samihat icus, Steplienson, Meiu Ind Mus vii, 

p 204, pi iv, fig 7 

1921 Penonyx sansihai icus, Stephenson, Bee Ind Mus \xn, 

p 761 


1891 Peiionyc sanstbwtcus, Michnelsen, Mt Mus Ilntubuig, n, 
pt 1, p 4, pi 1, tig 1 

1895 Pe7tonyx Beddaid, Monog p 438 

1900 Pei tonyx san->tbai icus, Miclmelsen, Tiei x, p 209 
1903 Pcnmtyt sanstbaitctts, Michnelsen, Sb Behni Oles Proir, 
vl, p 8, te\t-fig E 

Length 32-63 null diametei 2^-d^mm Segments 84-108 
Coloui purple dorsally, pale lentially, the purple daikei 
anteriorly, and extending paitly onto the ventral surface there 
Prostomium epilobous | , first segment with median fuirow 
Pirst doisal pore may be found as tai forwaids as 2/3, but vanes. 
Setal rings closed, ventially somewhat more completely than 
dorsally, numbeis 44/v, 64/j\, 58/\u, 47/xix, and 56 in the 
middle of the body JNeplmdiopores m two senes ou each side, 
the senes widely separated, one about ^ of ciicumfezence from 
the uudieutial, the other, on alternate segments, not quite J of 
circuraleience fiom the middorsal line Clitellum img-sbaped, 
xiii-xvii ( = 6) Male aiea somewhat \anable, depiessed, bioader 
than long, taking up the whole ot the length ot xviii , male 
pores close to middle line and usually in front of setal zone, the 
ring of setffi sometimes continuous across the segment immedi- 
ately behind the pores , sometimes the p’hole aiea is not 
depressed, but only two ciescentic depressions, one in fiont and 
one behind a transverse ridge bearing the pores Spermatbecal 
pores 0/7, 7/8, and 8/9, near the middle line 

No septa noticeably' thickened Gizzard entirely i estigial, in 
M oesophagus may be wider, and the wall iidged and vascular. 





00 4 

in sm or there arij bo tio such clisnge lui'.t Ueait in \u 
XephndiS v' itb rJtemately dor&illv .wid \outrill\ pUnod teimiuHl 
•vesicles. Testes and fimnels tree in x and \i Souunal M's.icle's 
in SI and sii raeoLiOse. Prostite» with Urge vloeplv ludeutod 
glandular portion: dntt thin, rather short straight Speiuia- 
thecal atupiiIL. pear-shaped narrowing to a shoit dint, a Miiall 
thickly pear-shaped diverticulum, one-tourth of the length ot the 
ampnlla, pl-ced on the inner side of the duct, tonnsting of a 
few ludistini-t seminal chambeis aggregated togothei on a shoit 
stalk Xo penial set,e. 

S-’itta) l-b One of the peregnne species of the genus 
IMtchieisen on esaiaitnug his hrst baton of specimens (fioiii 
Zanzibar) thought ihat penial set*® -weie present, though he was 
unable actually to isolate any; esaniinatiou of spoiimeiis troiu 
India, how evet failed to reveal any I have had a huge numboi 
of specimens through my hands and have never tound an> 

IhstnbuUov Barod?, Igatpuri, Mantuad, "Watliur neai Maba- 
bleshvvar Londa near Castle Kock, all in 'Western India, Khandvva, 
Central Provinces , KalaKhund (between Khnndwa and Indoro), 
Central India , Coonoor end Kotagiri in the Xilgnis , Kodaikanal 
in the Palm Hills Outside India it has been found in Zau/iibar, 
whence ifc was first recorded 


■34. Penonyx shiUongensis Siejth, 

1920 Penont/i shtllonffenn^, Stephenson, Mem Ind Mils vii, 
p 213 pi IX, fig 17 

liOngth 66 mm , diameter 3 nun Segments 120 Ciicular in 
transv erse section, not flattened Coloui a du‘-k> put plo doi sail} , 
ventral surface uii pigmented Prostomiuiu epilohous toiiguo 



Pig 161 —Pfnoim inH'iiMivthodv 

open behind IloiBid poio‘i Irom »*/l. 001*111! and vontral 1 >ioii 1 ,m 

m the feetal lings Hiniill.iind In lUo IdndiM- part olt ho body aWnt , 
seta lather cloaer aol vouli'allyt nniubtu’e dH/v, dO/i\, 4P/xu, 
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48/xix, and 4i in the middle of the body. Clitellum sm-xiii 
(s=s5), inconspicuous Male area white, rathei swollen, poies 
iairly conspicuous, rathei close togelhei, about in line with setal 
interval eel Speiinathecal pores m 7/8 and 8/9, m line with the 
inteii.il he 

Septa of anterior region slightly thickened, (i/7-9/10 perhaps 
most so Gri/zaid m TU''of fan si/e, walls somewhat soit 
Intestine begins in xvi Last Iieait m xn Nephndial ducts end 
approximatel 3 ’^ in the same line Testes and tunnels free in x 
and XI Seminal vesicles in xi and xii, Inige, smooth, meeting 
dorsally oi nctu.ill^' fusing Pi estates confined to miu, lobed, 
duct shoit, stout but without muscular shimmer, sti night Small 
ovisacs in viv Spermathecal ampulla an oxoid sac; duct half as 
long as ampulla, lery stout, dnerticula as two clusters of seminal 
chambers on the duct just below the base ot the ampulla, each 
cluster cauliflower-like and sessile Penial setse 0 87 mm long, 
20 ft thick , shntt stiaight, tip slightly bowed and bluntU' pointed , 
ornamentation ot about eight rings of fine spines 

Disft ibuUon Shillong, Absani 


35 Peiionjrx sikkimensis (Mxeh ) 

1907 Pet lonycheVa sikhtmemt-s, Michaelsen, Mt Mus Hamburg, 
■cvn , p 156 

1909 Pet mnt/chella btkktmcnais, Michaelsen, Mem Ind Mus i, 
p 170, pi -viii, hgs 12, 13 

1010 Pettonyx iihlAmemtt (pait), Michaelsen, Abh Ver 
Hamburg, vi\, p 60 

Length ca 120 mm , diameter 4-5 mm Segments 109 (hinder 
end regenerated) Coloui doisally violet-grey, daikei m front. 



Fig 162 — Pettmtya, aikkiviensts 

(Mich ) , Bperrantheca made 
transpareut b> acetic acid, 
X 20 


Fig 163 —Pel tonus stkltMensts 
(aiicb ) distal end ofpenml 
seta , X 410 


ventrally grey Piostoinium epilohous ca | , segment i 
by a median fuiiow Piist dorsal pore at 7^8 if not o//). 
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rathei small , ciriles neaily complete, only slightly and irregularly 
broken dot sally , set® more closely set ventinlly than dorsally, 
numbers GO/vii, 64/x, 78/xiii, 72/xxv Clitellum xiii-xvii (=5) , 
in the middle part ring-shaped, interrupted ventrally in tiont and 
behind Male pores on small pjpill®, ca 1 ot cucumference 
apart , the sui face between the pores somewhat depressed 
Speriuathecal pores in 6/7 and 7/8, ca of circumference apart , 
inconspicuous, onlv seen tiom inside 

Septa 6/7—16/17 thickened, those in the middle of the series 
most, the otliers gradually thinner Gizzard small, cylindLical,in 
vi (^), hardly thicker than the rest of the cssophagus, but not exactly 
vestigial, the inusculai coat, being fairly strong No calciferous 
Iglands Last heait in xii (’) Testes and funnels free in’x and 
SI Seminal ipsicles laige, in xi and xii, meeting dorsally and 
embracing the cssophagus Prostates rather small and compact , 
duct leaves at a'lnedial incisure, is fanly thick and nearly straight, 
about as long as the glandular pait Spermathecal ampulla fairly 
long, almost cylindrical, duct somewhat shoiter and thinner, not 
set off frbm ampulla, no diverticnluin (text-fig 162) Penial 
set® (text-fig 163) apparently one per bundle, ta 0 9 mm long, 
28 p. thick , almost straight, only slightly bent at the distal end , 
narrowing a little distally, with fairly shaip and simple point; 
distal part of seta ornamented with iiiegulur, sometimes oblique, 
transierse rows of small triangulat teeth 

Dtstiibution Saiidakphu, Kurseong, and doubtfully Subnrkum, 
in Daijiling Dist , B Himalayas 

a Tar michaelseni, nov nom- 

1910 Petionyx stkkitnensu (part), Michaelsen, Abb. Yer 
Hamburg, xix, p 60, pi bg 6 

M.ile poi es on the border of a thick circular wall, in the middle 
of which IS a deep triangular hollow Penial set® 0 6 mm long, 
20 ft thick, slightly bent proximally, almost straight distally , the 
tip, after showing a constriction, broadens and is cut off obliqueh, 
the section being almost circular, ornamentation rather more 
spaiing than m the type form. 

JRemat 7cs This form was desci ibed hut not named hv Michaelsen , 
the penial set® seem to entitle it to separate recognition 

Distnbuhon Gangtok, Sikkim, B Himalai as 

36 Ferionyz siinlaensis (Mich ) 

1907 Pet tonychella simlaeims, Michaelsen, Mt Mus Hambuig, 
x\iv, p 157 

1909 Penonychella simlaensis, Michaelsen, Mem Ind Mus i, 
p 172, pi xin, figs 14, 16 

Length 85-100 mm , maximum diameter 4-5 mm Segments 
ca. 128 Colour in general violet-red , at the anterior end darker. 
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11 deep blue-violet, ventr.illy grey Piostomnim epilobous ^ 
tongue open behind Doisal pores fiom 4/5 Setal iin^N 
almost complete, indistinttly bioken doisallr , sietas set much closet 
venfctally than dorsally, nuinbeis 45/v 4G/\in, 52/xii, 45 /m\, 
45/xxvj Chtellum iing-shaped, xin-wii (=*5), inteimpted 
•veiitiaJJy in xui Male aiea (tev-t-fig 164) octiipyiiig whole ot 
■VMii, depressed, leclangulai with rounded angles, intbet bioadei 
tlian long, bounded laterally b\ raised glandulai legions, and 



3?ig lO-t — Pcrion»/a!AiJn/«cHv<s (Micb ), Fig 1C5 — Peiint)yxsnnlaett8is{'il\t\i), 
malo genital area , X 7 spermutbeLa , X 20 

containing a pan of nearlv circujai ciisbions, euh of wIiilIi bears 
a conical pointed penis-like piojectum diiected obliquely bat biiards 
and towards the middle hue The male poies aie in the middle 
ot the cushions, and from them is pidoiiged on to the antenoi 
surface of each penis a gi oo\ e leading to its tip NosetiC between 
the male poies, sette cciiseon the glandulai tlnckenmgs lateial to 
the male area Speiniatbecal poies m 7/8 and 8/9, ca ot 
circumteience apart 

!No septa speiially thickened, those in the testis legion and 
some adjacent ones a little thitker than the lest Gy/ard very 
small, in v, its walls, however, aie of some thickness No 
calciterous glands Last heart m xm No perceptible diffeienoe 
between the nephiidia of different segments Testes .md iiinnels 
free m x and xi Seminal vesicles tour pairs, m i\, x, xi, and 
xii— xiv, laige, much incised Pi estates compact, thickly 
disc-shaped, much incised, duct fairlv thick, irregulaily bent, 
about as long as the glandular pait. »Spei math real ampulla large, 
sac-like, the surface aieolated, w'lth numeious closely set bladder- 
like piojections, some of which overhang somewhat, duct much 
shortei and thiiinei than the ampulla, dneiticulum almost 
complete]!’ snironnding the duct composed of numeious seminal 
chambers, and hence mammillated, opening mto the ectal part of 
the ampulla (text-fig 165) 

IhstnbuUon Dhaimpur, Simla Hills 

37. Perionyx turaensis StepJi 

1920 P« lonyx tm aensis, Stephenson, Mem Ind Mus. v », p 216, 
pi X, tigs 20, 21 
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Length 74 mm , diameter 2 mm Segments 132 Coloui dark 
bioivnish-piupie doistlh, \utli stili daikei medun stupe, 
unpigmented lentialli Piostoinium epilubtms 4 oi latlier 
mote, tongue squiiiish, eiihei open oi closed behind Doisal 
pores fiom 4/o oi o/6 Sehl iings almost closed lenti.illy, a 
small bleak doisalh , \enti.il setie closei set and appaiently 
sinallei than thedoisal, numbers 48/v, ob/ia, 54/rii, 44/\t\, and 
83 111 the iiitdille oE the bodf Clitelluin includes f xm and 
whole of XMi (=4|) JIdle poles close togethei neai the 
middle line, on sin, ill luuud pipillm which are situated in ,i slight 
common depiession Sperm.ithetal poies in 7/8 and 8/9, close 
togethoi ne,u the middle line 

Ifo septa specialh thickened, 8/9 slightly so Gii-raid vestigial, 
mil C'aiciteioiis glands m xiii as iielkledned oimd sivelliiigs 
with longitudinal i.isuilai chaiiiiels Inte^lnlB begins m win. 



Fig 166 — PnuW'/vt'oav'nisSteph , 
spmnatlieca , X 40 


Fig 167— Perwiiy* fiimoNi Steph , 
dittnl end of penml eetn , X 700 

Last heart in \ii Testes and funnels in \ and xi, those m x 
perhaps contained within a testis sac Seminal vesicles in \i and 
XU, large, contiguous in the middle line Piostates cmifmed to 
XI 111 , duct shoit and moderately stout, tiansieise in dnection 
Spermathecal ainpulh with lobulated antenoi boidei , duct thick, 
short, not definiteh niaiked off, dneilicula as a te« small 
rounded knobs at the ental end ot the duel, peihaps not always 
piesent (te\t-fig 166) Penial set® (te\t-hg 167) 0 5 mm long, 
11 /i thick, sliatt stiaight with a slight euivatiue at distal end, 
tapering lathei rapidly, tip cut oft squaiel} ,iiid caiiies five or 
SIX fine spines , six ciicles of fine spines also just proximal to tip, 

Dulniwim Garo Hills, Assam 
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38 Perionyx vanegatus ) 

1907 Pet lontjcheUa vat le/faUt, Michaelsen, Mt Mus Ilambure^ 
wv,p 158 

1909 Pet lonyehella %aiiegata, Michaelsen, Mem Ind Mus i, 
p 1 67, pi xni, fig 11 

Length 21-24 ram , diameter 2-2^ mm Segments 49-63 
Shape that oE <i land Planarian or leech , body veiy shoit and 
depiessed, iiaiioMing towards both ends, the hinder lather 
slenderer than the anteiior Colour piiraarily yellowish grey, 
dorsum speckled with dark vnolet-giey spots , a daik longitudinal 
doisal stripe Prostomium epilobous tongue open behind, 
a median luriow over tongue and back to hinder end ot 
segment i Pirst doisal pore in 5/6 Setre moderately Luge , rings 
only slightly interrupted dorsally, zz^l^yz, \entral interruption 
indistinct, setserather tlosei set lentrally than tloi sally , numbers 
in middle of body ca 45-60 Chtellum sui-xmi (=5), onlv 
distinguishable dorsallj, by diffeience in pigmentation Male 
pores on prominent ciiculai papillro, ca -J- of circumference apart, 
about m hue witb e, the papillcO take up nearly the whole length 
of the segment , eight or nine setm intei \ ene between the pores, 
some of them on the papillaj Spei matliecal pores thiee pairs, in 
6/7-8/9, about in line' with 7t, and furthei apart than the male 
pores 

Septa throughout the hodj stronger than is usual in earthworms , 
7/8 and 8/9 specially ationg G-irraid sery small, m v, very little 
thicker than the lest of the cesophagus, but with u ell-developed 
muBcnlo]: coat, which reduces the width of the lumen No 
calciferous glands oi gland-hke wideuings of the tube Intestine 
begins lu vi\ Last heart in xu Nephndia with a long and 
moderately thick terminal vesicle Funnels in x and xi, free 
Seminal vesicles three pan s, large, m xi, and xu Prostates 
intei mediate in structure between the Plutjltis and Pneteltma 
types , glandular pai t kidney-shaped, consisting of a rauch-branched 
glandular tube, the blanches compiessed by a thm em eloping 
membrane, duct fairly long, slightly bent Spei matbecal amj^lla 
globular , duct as long as ampulla, scarcely thinner, set off by a 
slight constriction , no diverticulum No penial setm 

Dxsti tbiUtoti Phnlluf , Darjiling Dist , E Himalayas. 


Subfamily OCTOCH^TINjE 

1899 TjphiBmiE-f-33enhaimnto (part), Michaelsen, Zool Jahrb 

1900. Ocrachffitmm 4- Tngastrime (part), Michaelsen, Tier x, 

1903 O&mchietime + Tngastnnro (part ), Michaelsen, Geog Verhr. 

1909 Dcto^irtinjB + TngasfarinBB (part ), Michaelsen, Mem Ind. 
Mus 1 , pp 122, 208. 
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1910 OctoclifetiniB 4-Tiinastiinffi (pait), Micliaelsen, Abb Ver 
Hamburg, m-v, p 25 

1915 Octocha^tinre, Stephenson, Mem Ind Mns p 103 
1917 Octocluetinic, Stephenson, Rec Ind Mus \iii, p 359 
1921 Oc'ochretuise, Stephenson, P Z S 1921, p 103 
1921 Ootocluetinas, MiciiaeUcn, Mt Mus Hamburg, xxwiu, p 36 

Aiiangement of set® fiom puie luinbiicine topuie peiichffitine 
One oesophageal gizMitl iii one simple segment, oi two in two 
simple segments, or one enlaigecl gizzaid in a space mUicU 
lepiesents tuo or nioie fused •.egments , in the last two cases 
caititeious glands m tlie legion of segments \-xin Excietoiv 
system of meganephudia along with micionephiima, oi inuio 
ncpbiidia alone, the lattei ne\ei having the foim of sac-, 
3e\ual appaiatus iiom puie ncantliodiiline to puie niicioscolecine 

£>is(i ibiUzon In all paila of India inoie spaiselv in the Ifoilh 
Outside India iii Xew iSealand (geiieia OcioefuBfitv, Dmothilus, and 
J/oploihcrtina) and South Maelagascai (genus IJowascolet) 

Tlie sabiamih was instituted, under the name Typhajinm, foi 
the gene! a Octochcetiis, Euii/jiJnetfi, Di nodi this, and J/opIoehcrtellri 
(the last now lanked as a (jenus tnqmi cndiim , (f j>oi/ , p 4b7) bv 
Michaelseu in Tlieie has since been a oeitain amount of 

discussion IS to its limits , it ina^ be said that it is intended to 
(onipiise a gioiip of genet a which spring, like othei sitblaimlies, 
tiom the oijginal Acanthodiilme, the hist modibcation in the 
pieseut case being the splitting up of tlie nepliiidial sistem , other 
nioditications aie superadded in the 3 0 ungei geneia — the change 
fioni Inmbncine to peiiclitetnie ainngement of setm, the imcro- 
soolecine i eduction of the male genital appniatu-, ax.d a doubling 
of tliegiz/aid, — but the oiiginal and constant modihcation is the 
luicionephridial development The jn estates letaui the tubular 
form throughout 

Besides the geneia oiiginall} included in the subfamily, a 
number of othei s aie now lecogni/ed as belonging heie — Uotva- 
stolei, SamwUa, Endichogitstei , Etythiaadulus, .ind Jfo/iIocJiniina 
All the geneia aie found in India except Dmodnlits and Hoj)lo- 
eJicetma winch occur onl}' in Kew Zeal.ind 

Ilou'ascolex, the paienl foiui ot ihe subtamih, found in both 
Jladagascai and India, is leiuused tioin the oiiginal leant hodi iline 
tissentiallj b^' the fact that the nephiidial s}’stem is paitly broken 
up — uiKioiieplnuIia occui along with ineganephi idia Ceitam 
iiiembeis ot the genus maj show an inciease in the number of 
set® m the hindei segments (the peiichrotine aiiangement), and in 
some the acanthodriliiie aiiangement ot the male oigans begins to 
gn e place to the inici oscolecine , there is also an incipient dei elop- 
iiieut ot calcifeious glands in segment mi 

(The acanthodriliiie aiiangement ot tiie male oigans, the 
primitne one m the family, is that in winch theie aie two pairs 
of tubulai prostates, dischaiging to the exteiior on segments xMi 
and XIX , while the vasa deferentia discharge separately from the 
prostates on segment iiin In the mici oscolecine condition the 
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opemngs of the vasn deteieutia have been, as it weie, afttacted to 
the anterior piostatic openings, anddischaige in common Mithtlie 
anterior pan of piostates on segment xvii, while the posteiioi pan 
ot pi estates have disappeaied, the leduction of the jiiostates is 
often accompanied by a leduction of the speimathecse to one pair 
also ) 

Octochcetus is denied fiom HotvaseoJex by a more complete 
breaking-np ot the uepliridial fc 3 'atem into micionephiiJia, and, it 
may be, the moie pronounced development of calciieious glands 
in segments av oi xvi, or both. 

Dmoebthts (not an Indian genus)i8 denied irom those foims of 
Octochastus which still possess only incipient calcitrious glands 
^subgen Octochatua, v post , p 371) by a multiplication of tlio 
setco to SIX paua, and IfoploeFuctina (confined, like Diitodiilus, to 
New Zealand) by a tuither multiplication gning the oidinary 
penchsetine condition 

Another line ot descent fium, oi fiom neoi, JIotuascoIetL gives 
JRatmella , the excietoiy system has broken up into micronephiidin, 
but in a peculiat niunnei , the micionephridia are few in numbei — 
from seven pans to as feiv as one pair pei segment no calciteious 
glands are in piocess of development 

Prom Itannellay Eiidiclioqasicr has evolved by a doubling of the 
gizzard, and a development of calcifeions glauds in the legion of 
segments x— iiii (and therefore in liont ot the place wheio they 
develop lu the Octochoetus line) In some cases theie is a partial 
microscoleciiie leduction 

A iuitiiei stage ot evolution along this line is leached, as was 
first recognized bv Micbnelsen in 1921, in Euiypha^us, wheie the 
microscoleciiie reduction is complete, the calciteipiis glauds have 
become localized in segment xu, and the two gi/zards have fused 
again, with the disappeaiaiice ot the ‘?eptum between tliem 

Niyt/nirocbibcs pel haps represents an independent offshoot fiom 
Howascolex , the uephridial system has made no fuither advance, 
but the setal airangement bus become peiicb»bine, calcifeious 
glands have developed, as m Ewdichogasiet , in x-xm, and the 
genital organs are undergoing the micioscolecine reduction. Its 
relations, as shown by the calcifeious glands, lucline latner 
towards the EudicJiogasto biancb 

The folloftjiig tiee expi esses shoitlj' the above lelations 
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1 Howascolez 'bidens Mieh 

1921 Soioascolex bidens, Micliaelsen, Mt Mus Hambuig, xtxTiu 
p 38, texl<-fig 1 ’ 

Length 70-90 mm , diameter 1|-1| mm Segments cn 110- 
180 Colour an even giey, unpigmented Prostomium epilobous 
ca J Dorsal pores present Set® luiubricme, laiger at the ends 
of the body, oflr = liic, 6r=2 a6=l^-cd, dd=halt the circum- 
ference in fioiit, but only | ot ciicumierence behind , arrangement 
of set® irieguLir behind, certain set® being displaced Clitellum 
xiii-xvi (=4) Male poiophoies large, on xvii, joined by a bridge, 
and so forming a dumbbell-shaped elevation , pits on the poro- 
phoiesintti, but extending innards and uutwaids beyond these 
lines , penial set® projecting, two, in the positions of a and 5 
Anterior prostatic pores within these pits, close to outer penml 
seta, posterioi prostatic pores inconspicuous, in front of 6 of 
XIX, male poies invisible, perhaps on xvni, at hinder ends of a 
pair of seminal giooves which extend a short way back fiom 
hinder maigin ot poiophores Set® a and 6 of xviii absent, on 

xviii and xix narrow transverse iidges, extending about, between 
the lines of a on each side Female pore unpaiied, anteriorly on 
XIV, at the centre of an almost circular area Speimathecal pores 
one pan, large deep transverse slits in ab in 8/9, each surrounded 
by a glandular aiea A median transversely oval papilla over 
groove 11/12 

Septa 6/7-13/14 thickened, 7/8 to 9/10 fairly strongly A 
large cylindrical gizzaid in v (Esophagus in xvi swollen, with 
lamell® iiitei iially , in xvii the same structuie, but much less 
marked Intestine begins in xx, wnth a well-marked tvphlosole 
Megaiiephridia alone in posterior part ot body , apparently only 
micronepbridia in anteiioi pait of body, few in number, iiregu- 
larly arranged Testes and funnels tree in x and xi , seminal 
vesicles in ix and xii, lobed Prostates in xvii and xix, those in 

xix slightly smaller, glandular portion coiled, longer and much 
stouter than duct Spermathec® large (1 3 mm ) ampulla 
sac-like, passing into a short biond duct, diverticulum thickly 
club-shaped, one-third the length ot tlie ampulla, opening into a 
linlging of the duct just below the ampulla, a spermatophore 
(’ seveial aggregated speimatophoies) in duct Penial set® 

0 55 mm long, relatively stout, 22—25 fi thick, slightly bowed at 
proximal or at both ends, distal end somewhat flattened, extieme 
tip bifid , a number of short transverse zigzag markings over a 
short length near the tip 

MrmarTcs This species approaches the type of the genus (found 
in Madagascar) in preserving the lumbricine arrangement of the 
set®, it agrees with the otlier Indian species in possessing a 
typhlosole The microscolecine reduction has been can led out m 
the spermathec®, but not in the prostates, though the posterior 
,pair IS somewhat reduced In isize and has no porophores 

Distribution Shibogn (Mysore) 
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2 Howasoolex corethiurus Mich i typica 

1921 Hmiascolei coietfnuius Michnelsen, Mt Mus Hainbuiw, 
m, p 42, te\t-hgs 2 a, S 

Length c*i 110 nnn , diameter mm Segments ca 180 

Coloui pale yellowish gie}' Prostomium indistinctly epiiobous, 
email, letracted Dorsal poies horn 11/12 Setm larger at 
the ends of the body, with lumbiiciue airangement m 
anreiioi and middle legiuns, poste^loiU peiichsetine , in the 
luinlnitine region, aa aO be cd drf±=24 6 15 10 108, dd= 
1 ?- of circumlPience, eieii at binder end setie a, h, and c 
regulai, e\cept that b and e aie somenhat appioximated , 
accessorv setae intioduced dorsal to d and between c and d, the 
total luimbet ot setae per segment IS at most , extent of aa 
lemams unaltered, nliile the median dorsal distance becomes 
haidi} greatei than an mtersetal distance Clitellum xiii-xii 
(=4), thmnei and somewhat depiessed ventrally A median- 
Aentral longitudinally oial n all extends oi ei segments xni-xix, the 
interior ot the oial occupied by a papilla ot cot responding shape , 
anal ion giooie between wall and enclosed papilla, this groove 
corresponds to the seminal grooies, the auteiior pro&tatic pores 
being close together at the anterior pole and the posterior 
similaily at the posteiior pole of the elliptical groove, at leiels 
coi responding about to 17^18 and 18/19 (pores recognizable only 
in sections), male poies lu the grooves, on x\iii (m sections) 
Female pores aiiterioil;j on M\, close together fused), in an 
o\al whitish aiea Spermafhecal pores thiee, median, m 7/8, 
8/9, and 9/10 Paired papiliie in ab m 11/12, and a smaller pan, 
often absent, in 10/11 , median papillae in 35/16 and 20/21, and 
sometimes in 14/15 

Septa 6/7-12/13 moderately thickened, subsequent ones be- 
coming giadually thinnei, 17/18 and 18/19 absent, 19/20 still 
■stouter than the fiist of the senes Gizzard m v (Esophagus 
swollen in xvi, vMth prominent lainellm internally Intestine 
beginning in \si, w'lth typhlosole Posteriorly meganephndia 
only, in middle of body usually only micronepbridia, few and 
irreguldily placed in each segment (occasionally m a few segments 
meganephruha only) Testes and funnels tiee in x and xi 
Seminal resides, much lobed, in ix and xii Piostates two pans, 
tubular, thick, undulations compressed togetlier, duct much 
thinner and shoi ter, in a single loop Spermathecas three pairs, 
those of a pan coniomed at the ectol ends of the ducts, retort- 
shaped , ampulla thickly pear-shaped, passing w itfa a kink into the 
naiiowing duct, diverticulum cylindrical, nairower near its 
-attachment to the ectal end of duct, half as long and half as thidr 
as duct Penial set® thin and delicate, 9/t thick proximally, 
gradually tapenng to a point, bowed , distal three-hfths w ith 
undfulatnig contour 

Eemarls Differs from the type of the genus in the commencing 
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periclisehne airangement of tlie setee, and in the presence of a 
typhlosole “ 

Distribution Somavarpatna, Cooig 

a forma ditbeca Micli 

1921 Sowascolex eotethutus f dtihcca, Michaelsen, Mt Mus 
Hamburg, xicxvin, p 42 

As for the typical foim, with the follomng differences — 
Length 80 inm , diametei |-1 nini Segments ca 170. 
Spermathecal poies one pan, in 8/9 in a Spermathecm one pair. 

Disti {button Shimoga, M^soie 

3 Howascolez merlcaraensis Midi. 

1921 Hoxca^coUx merkat aensis, Michaelsen, Mt Mus Hamburg, 
xxA.\ 111 , p 47, text-figa 2 £, 4 

Length ca 60 mm , diameter 1 75-2 ram Segments ca 200 
Colour hi ow'nish-gi ey Prostomium indistinctly epilobous ca ^ 

proepilobous) Loisal pores present Setm somewhat en- 
larged at the anterior, much enlarged at the posterior end , 
lumbricine arrangement in the anterior and middle parts of the 
body, aa ah ho cd cZ(2=24 7 17 13 68 , dd=ca of the 
circumfeience , perichmtioe at the hindei end, fiom about segment 
c\xx, commonly 12 (6 pairs) per segment , the accessory setm, 1, 2, 
oi seldom 3, introduced dorsal to ^ , 6 is shifted, usually dorsal- 
wards, but the hue a is regular, the other setse in egularly 'placed 
at the hinder end Chtellum ^ Male held rectangular, longer 
than broad, embiacing xtu-xia, extending laterally from h to 6, 
depressed, setm a and h absent on xviii. Prostatic pores two 
pairs, on xvn and xix, in the angles of the male held, median from 
the line a, the auteiior pair larger than the posterior, seminal 
grooves almost straiglit, somewhat bent inwards in the middle of 
their length and at both ends Male pores on xviii in tlie giooves 
(in sections) Pemale pore a transierse slit antenorh on xiv, 
surrounded by a glandular area Spermathecal pores four pairs, 
in 6/6-8/9, median from a, near the middle line, increasing in size 
backwaids Setse a of ix shifted forwaids and mivaids, situated 
behind the hindmost spermathecal pores , setse and pores sur- 
rounded by a median glandular area A pan of eye-like papillm 
in 11/12, in a6 

Septum |8/9 slightly, 9/10 and 10/11 moderately thickened, the 
next two decreasingly strengthened, 13/14 thin Gizzard large, 
in VI (? v) CEsophagus much swollen in xvi, with prominent 
longitudinal laraellse internally. Litestine begins m xvin , a small . 
typhlosole Last heart in xiii In at least most segments of j 
hinder part of body only meganephridia aie present, in at least 1 
many of middle region only micronephndia, m moderately large 
nuihbers, irregulaily arranged , perhaps both kinds occur in some 
segments'./- testes and funnels /ree in x and xi Seminal vesicles 
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in IX and xi(, each consisting of a few lobes. iProstates in xvii 
and XIX, the anteiior pair longer and thicker than tlie posterior, 
in both, the glandular part piessed together, irregularly disposed, 
almost coiled, the duct much shoitei and thinner, disposed in a 
loop Spet mathecsQ four pairs, of different sizes , the posterior 
pair, in ix, very large, with peai -shaped ampulla, the wall of 
which shows a spiral constriction, duct notmatked off, short and 
thin , diverticulum sausage-bhaped, two-thirds as long and half 
as thick as the amptdla, euteruig ental end of duct , the sperma- 
thecee of viii muchv ^alldr, the diverticulum small , those of vii 
and VI vestigial, smdll pear-shaped sacs without diverticula 
Penial sets 1 2 mm. long, 13 fi thick in the middle, tapenng 
gently to a point , the distal two-thirds with undulating contour 
(except just above the tip), a few stars on the distal half of 
shaft, with proroment tooth-like border. 

Remat hs This species is to be placed neai the last, it is 
distinguished by the penial setae, and by the commenting dis- 
appearance of the posterior pros|»tes and antenor sperinathecse 
(commencing microscolecme reduction) 

Bistnbution. Merkaia and Bbagamanola, Coorg. 


2 Genus OCTOCBLZBWS 

1892 OdochaUtt Beddard, P Z S 1892, p. 668 

1895 Oetoehatus Beddard, Monog p 650 

1900 OUochcetm Michaelaen, Tier x, p 819 

1921 Oatochcetus Stephenson, P Z S 1921, p 103 

1921 OUathatus Michaelsen, Mt Mus Hamburg, xxxvni, p 36 

Setse with lumbiicme arrangement One oesophageal gizzard in 
one simple segment, calciteruus* glands in the legton of segments 
xv-xvn Puiely micronephridial Sexual apparatus purely 
acanthodrihne 

The genus has been recognized since its first establisliment by 
Beddard m 1892 It consists of worms which are removed from 
the condition of the oiiginal Acanthodrihne in having numerous 
micionephndin in each segment instead of a pan of meguiiephndia, 
and a pair of calcifeioiis glands behind the ovarian segment 

We have, appaiently, m Howascole^v (a form which diffeis from 
the oiiginal Acantlioduline essentially only in haring nncro- 
nephiidia along with the iiieganephiuha) an intermediary, 
by the further bie iking up of the nephiidial system Houiatcolex 
would become OciocJuvtus This lonclusiou, an ived at before Howa- 
scolex was known from India (80), lecenes confirmation from 
Michaelsen s recent lecords of Howascolece from Mysore and 
Coorg (99) It must be added, howevei, that the species of 
Hoivascole% actuiiiy found in India are too advanced in some 
respects (peiiclnetine airangement of set® at hinder end, iniipient 
micioscolecme leduction) to serve as the ancestors of Ovlochcetus ; 
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2 Peni.il setae absent 
Penial setae piesent 

3 No spermathecal diveiticulum 

A siiiall thick sperm athecal dive ticuluiii 

4 Testes and funnels hee , all septa present 
Testis sac in segment xi , septa 5/6-7/8 absent 

6 Copulatory cushions piesent 
No c'pulatoiy cushions 

6 Copulatory cushions on x\iv and piecediiig seg- 

ments 

Copulatory cushions on xiii oi 13/14, with oi 
without a papilla on win 

7 Penial setae smooth 

Penial setae with spines or teeth 

8 Clitellum extending ovei hve segments, last heart 

in xiii 

Clitellum extending ovei about eight segments , 
last heai t in xii 

9 Testis sacs present 
Testes and funnels free 

10 Copulatoiy papiUie piesent on xvm (iiii, xvi), 

copulatory set's with set rated maigms 
No copulatoi V pa])illae , copulatory setie with 
transveise rows <»f seta-like hairs 

11 Septa of anterioi part of body all pie«ent (though 

some of the nunibei fi/6-8/9 may be vestigial) 
Senta 0/6 and 6/7, or 6/7 only, absent 

12 Paired cushions on 11/12 (14/13, 21/22, 22/23) 

No palled copulatoiy organs 

13 Copulatoi > setie marked by semicirculai scni-like 

depressions 

Copulatoi! setiB marked by two lows of spines, oi 
two seiiated iidires 

14 The two pans of prostntic poies sunk in transierse 

tieiiclies sepaintcd bv a tiansiei'C ridge 
The prostatip pores sunk in the limbs of a diimb- 
bell-shaped depression 

The pinstatic poies not situated in dehmtely 
shaped depressions 


3 

4 

O beattn 
O hodqmtx 
O caUellamts 
O fetmoit 
6 

O pitlnyi 

0 thwstom 

O maindiom 
8 
9 

0 aithem 

O montanue 
10 
11 

0 barhudensia 
O nttensts 

12 

13 

O pattom 
O phxUotti 

O piashadx 

14 

O pahensis 

[i ipai tus 
O paliensta var 

O ganeshfD 


The peni.ll and copulatory setae afford good mentis of identifica- 
tion, and the original figures should be reieired to where possible, 
unfortun.itely, the dtstriptioiis me often somewh.it lengthy, and 
thus not conieinent foi iiitioduciion in the form of a key The 
latter pnit of the above kej would have been bettei it it had been 
possible to use these chaincteis to .i greater extent 

A few groups of species can be distinguished 0 Jiodqatit is 
very closely related to heatux, the only difference of importance 
being the presence of a spei inatliecal iliveificuliim in hodgaiti and 
its absence in htaUix (penial setae, i small and difficult to find, 
and ovei looked at hist in bentiix, may also have been o\ei looked 
in hodgaxti) it might be peihaps allowable to in.ilce hodgatit a 
variety If liodga,u is really a vaiiely the species would have 
a veiv wide distribution, and would come next to fetnion in 
this respect , 
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0. bmttiv and hodgath are members of a well-marked group, 
which also includes fei mot t and castdlamts , in the three first we 
have the commencing disappeaiance of the anterior pairs o£ 
testes and tunnels, and as a concomitant the reduction ot the 
seminal vesicles to a single pair m segment xu , in castellanus, 
also, the reduction of the seminal vesicles has taken place, though 
that of the testes and tunnels vv as not noted 

0 ^aJtensis and ganeshce aie closely related, the chief diffeience 
being in the configuration of the male field , it might be allowable 
here again to rank one as a variety of the othei 0 pt ashach is 
perhaps to be associated witlt them in a small group All me 
tonnd not fai Irom each othei in the Western Ghats, yjtiZtensw 
also at several places m the central paits of the peninsula, and 
prasJiadt near Bombay 

1 Octochstus (Octochsetoides) aatkeni (Fedarb) 

1898 Beahamia attkent, Fedarb, J Bombay Soc \i, p 482, pi. i, 

figs 1-6, 7 

1899 Octocheetus aifkent, Michaelsen, Zool Jahrb ^st. xii, p 242. 

1900 Oetocheetm aitkem, Michaelsen, Tier x, p 320 

Length 119 mm , diameter 3 mm Segments 180. First 
dorsal pore m 19/20 (’18/19) Setal interval aa=:2a& and is 
slightly greater than 6c, which =sed{ze , the lateral set® are not 
paired) Chtellum xin-xvu (—5) Male pores very small and 
near togethei on xvin Female pore single Spermathecal pores 
near together in 7/8 and 8/9 

Gizzard in vu Calcifeious glands one pair, m xv, cut up into 
lobes Intestine begins lu xvi. Last heart in xiii Seininal 
vesicles two pans, in ix and xii Prostates irregularly twisted, 
sausage-like Spermathecal ampulla pyriform, the narrow end 
elongated to foim the duct, which is joined at the middle of its 
length by a club-shaped diverticulum about half as long as the 
ampulla Penial setee smooth, three times as long as the normal 
set®, slightly bowed , a nodulus-hke thickening one third of the 
way from the distal end 

Ihstnbutton Travaucore 

2 Octochstus (Octochstoides) harkudensiB StepJt 

1916 Octochatus bathudensta, Stephenson, Hec Ind. Mus xu, 
p 340, pi xxxui, figs 32, So 

1917. Octochcetus barkudenais, Stephenson, Eec Ind Mus xui, 
p 405, pi xvui, hgs 25-27 

1919 Odocheeius barkudenais, Stephenson and Prasbad, Tr Roy 

Soc Edin hi, p 464, pi figs 5, 6 

1920 Octochectm barkuderuia, Stephenson, Mem Ind Mas vii, 

p 228 

1921 Ootoohatus barkudeTisis, Stephenson, Rec Ind Mus zxu, 

p 763 

Length 43-91 mm , diameter 1 5-3 mm Segments ca. 140. 
Colour gi ey or brown. Segments tnannulate from \ ii to chtellum. 
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Prostomium variable, epilobous ^ or tanylobous Dorsal pores 
fiom 12 13 In the anteiioi part of the body a« = 4a6 or 
nearly, =1^6c or neaily, and cdt=i\\-2ah , fuitherback aa and he 
become relatively narrower aas=3ah oi less, and 6c=2a2) , dd is 
rather more than half the circntnfeience Clilellum includes 
gxiii-|xvu (=4;|) Male field (te\t-fig 168) characterized by 
two rushions on xvin which almost meet in the middle line. 



Fig 168 — Oeioohisfits (Ociochatotdes) barl.udetisis Steph , male genital 
region, ahovriug w ell marked copulatory papilice 

prostatic pores on xvii and xix conneeted by grooves which are 
bent outwards to pass over the external margins of the cushions 
Spermathecal pores on viii and ix, in front of and between setss a 
and 6 Additional genital markings, not always present — On 
viii ajpair of transversely oval papillss w’hibh include the setss ah 



Fig 169 — Octochatus {Ociochistotdes) barAudensts Slepb , a and h, 
two sperQiatliccsB, showing variations in form 

and do not take up quite the whole length of the segment (thesi 
may be loined in the middle line), on xvi a pair of large flat 
papillae taking up the whole length of the segment, and almost 
meeting in the middle hne (text-fig 168), occasionally a laige 
median transversely oval papilla on xin , larely a median papilla 
on zxi 
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The first septum, 4/5 oi perhaps 5/6, somewhat tlncLened, the 
next IS 8/9, which is slightly thickened , 9/10-11/12 considerably 
andafewfollowingdiminislunglythickened Gimrd subsphencsl, 
the mnsciiiar thickening appearing as an oblique ring, in front of 
8/9 Calciferous glands one pair only, in xv and xu, sometimes 
asymmetrical, openings apparently in xr Last Iieait in xii 
Nephndia small and scatteiedin the anterior pait of the body, 
towards hindei eud in two tiansveise lows per segment, one 
behind the anterior and one in front of the posteiioi septum 
Testis sacs in x and xi, single in each, /enclosing ahineutary canal 
and hearts Seminal vesicles tn o pair/, in ix and xii , the anterior 
fiattened and lobed, the hinder latge < Prostates of moderate swe, 
coiled, duct thin and twisted Spermhthecal ampulla of variable 
shape, prolonged to form a short and narrow stalk , diverticulum 
also variable,— none, one or two, sessile or stalked, with or 



Pig 170 —OMieim (OcMaloida) Fig 171 —Ocf/xieliii (Oehcheloiiles) 
iariiidenm Step , distal end hwrMma Stepb , distal end 

of peuial «ls of copulatory seta 


Without indications of seminal chambers (text-hg 16D) Penial 
setse (text-fig 170) 0 58 ram long, 10 n thick in the middle shaft 
slightly curved, distal end smuons, tip pointed , ornamentation of 
relatiiely large spines which do not extend quite to the tip 
Copulatory set® (text-fig 171) m viii, 0 52 mm long and 17 
thick, not much modified , shaft slightly curved, distal end rather 
bulbous, the margins cut up into a number of serrations, tip 
pointed 

Dtilnbuiim Barkuda Island, Chilka Lake, E coast 
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3. OctoclisetnB (Octoclisatoides)J)eatrix Bedd 

1902 Octoohatm beatnv, Baddaid, Ann Mag jN' H (7) i\, p 456 

1914 Octochcetus dost, Stephenson, Bee Ind Miis x, p 846, 
pi xxxvi, hg 7 

1922 OctocTuBtus Stephenson, Bee Ind Mus xxiv, p 436, 

text-fig 2. 

Length 70-80 mm , diameter 4 inm Segments 192 Colour 
pale grey, clitellum orange Prostoinium small, epilobous tongue 
pointed behind Segments v— vi bianuulnte, vii-x tiiannulate 
Dorsal pores From 12/13 Setea all ventrally situated, aa=2^ 
a&s5cs=J|cd, dd—^ o£ ciroumference , setse aa approach each 
other more closely in tront of and behind clitellum than elsewhere, 
and in fiont ot clitellum the spaces aaand 5oare relatively smaller 
than behind Clitellum xiii-xvii ventrally, xiii-^xviii dorsally, 
very markedly limited by constrictions (= 5-5|) Male aiea 
presents a median rather small pmkeied depression which takes 
< up the whole length of xvinand extends slightly onto the adjacent 
I parts ot neighbouring segments , all pores are within the line of 
setae a, seminal grooves boned outwards Eeinale poiespaiied, 
I close together at the bottom of a transverse groove Spermatheoal 
pores on minute papillae near the middle line, in the setal zone of 
via and iz internal to a 

Septum 5/6 moderately thick , the next is 8/9, which with the 
four following is moderately stout , 8/9-11/12 all close together, 
especially 10/11 and 11/12 Gtizsard short, resembling a stout 
ring in the middle of the space between 5/6 and 8/9 Calciferous 
glands one pair, in xr-zvi, large, lobed Typblosole prominent 
and double, beginning m xx Last heart in xiii Funnels free in 
X and XI, those of zi larger than those of x , testes of fairly large 
size in XI, absent (’ always) in x Seminal vesicles one pair, small 
and compact, in xii Prostates one or t« o pairs, small , if only 
one pair, they are in xvii Spermathecas minute, ovoid, by the side 
of the nerve cord, duct short, no diverticulum Penial set© 
0*6 mm long, 13 /u. thick lu the middle, with shght double curve ; 
tip pointed , ornamentation of a few irregular indentations of the 
margin near the free end. 

Distribution, Calcutta, Bombay, Baroda. 


4 Octochatos (Octochatoides) caBtellanns SUph 

1917 Octoch€Btua castellanus, Stephenson, Bee Ind Mus xiii, 
p 407, pi xvii, fig 22, pi xviii, fi^ 23, 24 

Length 48 mm , maximum diameter 2 mm Segments ca. 125 
Colour^ Piostomium^ Dorsal pores from 5/6. Set© widely 
paired, aa=l^a&=&(;=l^r^, dd — ca, half of circumference. 
Prostatic pores as small pits on xvn and xiz medial from a, on a 
common elevation in each segment , seminal grooves bowed out- 
wards, running on broad curved ndges, so that there is a circular 
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depie&sion in the middle of the male aiea Eeinale pore single, 
median Speimathecal pores peihaps at the site of setse a on mii 



Fig 172 —Qctochatnh {Oefoeluetoides) eastellaiiti'i Stcpli 
sperniatliecn 

and IX (oi, as detei mined from inside, peihaps m fiont of the 
setal zone) 

No septa \i anting , 9/10 and 10/11 slightly thickened 6izzaid 
in vii Caiciterous glands one pair, lu xiv, of moderate size and 
symmetrical Funnels free in x and xi Seminal i esicles in xii. 



Pig 173 — Ocfochtsitts ( (htockatotdes) 
castellanns Stepb , a and 6, penial 
BetiE, of tvo types , x ca 360 



Fig 174 — Octochcetus {OctocJuBtoides) 
cnsfellanus Stepb , copulatoiy 
BetaofsegmentvHi, Xca 300 


w!'’ Prostates rather small, m seieral 

mnmner + ^ ^ i!?' ^ glandular part, semitiansparent, 

running straight inwards Spermathec® near the mid\ entral line. 


L 
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lather small , ampulla spheiical, duet slightly bent, about as long 
as ampulla and one-tbird as thick, diieiticulum single, club- 
shaped, less than ampulla in lengtii, attached neat ental end ot 
duct Penial setae 0 87-1 mm long, 14 /i. thick in the middle, 
mam paifc ot shutt only slightly cmved , distal end of one of two 
forms — (cr) cuive ot distal end continues curie of shaft, tip 
tupeiing and bluntly pointed, a tew teeth some distance above tip , 
(6) distal end coiisideiably bent, it may be to neaily a light angle, 
tip lathei expanded, spatula-hke or slightly bihd, and the teeth 
more numeious, the tiiat type is the shortei, coiresponding to 
the shorter length given above Copulatory set® in iiii and i\, 
0 bl mm long, 20*yu thick .it the middle, shaft bowed, especially 
at the endu , distal portion of the shaft (almost half) cut up along 
its borders into a senes of lough notches , tip lather clau -shaped 
and bluntly pointed 

llemmJcs Desciibed fiom a single specimen, in poor condition 
The calcifcrous glands appear to be a segment fiiithei forwards 
than usual 

Disiitbuiton Castle Hock, N Hanarn Dist , Poinbay Pies 

5 OctochsQtuB (Octochstoides) fermoii Mic7i 

1907 Octochattis fei mm t, Michaeiben, Mt Wus Hamburg, xxiv, 
p 171 

1909 OctarheBtus fei moi t, Micbaelsen, Mem Ind Mus i, p 212, 
pi xiv, figs 42, 43 

1914 Octochatus fei mot t, Stepheusou, Rec Ind Mus x, p 344, 
pi xxwi, figs 6, 6 

1916 Octoc/MBtiwyfe? OT071, Stephenson, Rec Ind Mus xii, p 338 

1917 OctocA<s<us/ef»i(»i, Stephenson, Rec Ind Mus xiii, p 406 

1920 Octoc/((efKs/e;7R07i, Stephenson, Mem Ind Mus vii, p 228 

Length 60-100 mm , maximum diametei 2j-3 mm Segments 
133-190 Coloui light giey, clitelluiii yellowei Pro&tomium 
epilobous ca ^ Segments vi— vii biannultir, viii-xii tiiannulai (or 
some 4-annular), behind clitellum tiiannular Dorsal poies from 
17/18, oi the hist may bo in trout of clitellum, in 12/13 Set® 
paired, the lateial widely, small, all ventral, behind clitellum 
ab=^ aa=-i-^bc, ccl=^bc oi more, in tiont of clitellum ab= 
^aa= 2-|6c, cd as betoie , dd=^-^ of circumfeience Clitellum 
very distinctly delimited by constiictions at each end, \iii-xvii oi 
^xviii ( = 5-5^), set® present Clitellum ovei hangs anterioi paib 
of male field , prostatic pores medial from a, seminal giooves 
bow’ed outwaids Spermathecal poies on viu and ix, in setal 
zone, lery close together, on small papill® which may be fused 
midventially to form cushions 27o copulatory organs 

Septum 4/5 thickened, 6/6-7/8 wanting, 9/10-11/12 thickened , 
8/9—11/12 rather close together, especially 10/11 and 11/12 
Gizzard large, between 4/5 and 8/9 Oalciterous glands m xv or 
XV and xvi, large, much lobed, asymmetrical Typhlosole a double 
lamella, begins in xviii. Last hearts in xiii Testes and funnels 
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in testis sacs in xi , a smaller pair of funnels free in x, but no 
testes Seminal \esicles one pair, large, incised, in xii Prostates 
small, with irregulai undulations , duct much thinner and shorter 
than glandular part Ovisacs in xiv Spermathecse (text-fig 
175) small, bv the side of nerve cord , ampulla pear-shaped , duct 
shoit, inusculai, and not sharply set off, diveiticulum opening 


Pig 


175 — Ootoeheitits (PelochteiotAeB) 
fermon Mioh , speriiiatheca 
made transparent byacetic acid , 
X 85 



Fig 176 — Octoehistus {Oetochtetmdei) 
fermon Mioh , distal end of 
penial seta , X 400 



into duct at junction of latter with body-wall, pear-shaped, half as 
long and thick as ampulla, with indistinct seminal chambers 
Penial set® f text-fig 176) 0 55-0 66 rom long, 15 fi thick, nearly 
straight, sbghtlv bent at the distal oi at both ends, tip simply 
pointed , a few teeth lie flat against the shaft in the region of the 
distal curvature 

Remarks The species shows a stage in the passage to metandry, 
as does 0 beaii ix, to which this appears to be related Copulatory 
setse seem to be absent, as they are mentioned by neither of the 
authois who have desciibed the species 

Disiniutxon Kasauli and Hoshiarpur in the Punjab , Sabaranpur 
m the United Provinces , Saniganj lu Bengal , Karakulam in 
Cochin , G-walioriii Central India, Dhanu, Surat, Ahmedabad, and 
Baroda in W India 


6 OctochsBtus (OctochEBtoides) ganesluB Sttph 

1920 OrfocZi<8fKfi ^ancsAa, Stephenson, Mem Ind Mus vu, p 238, 
pi XI, figs 43^5 

Length 43 moi , diameter 2 5 mm. Segments 150 XTnpig- 
inented Prostoinmm epilobous J Segments v and vi biannular, 
thence us far as the clitellar region tnannular Dor-sal pores 
from 12/13 Behind genital region a6=| aa=f6c=|cd, in 
middle of body a6 = ^aa=|&e=|e^; set© small and difficult to 
see in front ot genital region j dd equal to nearly ^ of circum- 
ference in middle of body Chtellum absent (or undeveloped ?). 
Male field a rectangular slightly raised area, including zvii-zix, 
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extending out^aids to between 6 and c Piostatic poies between 
a and 5, seminal groo\e3 slightly bowed inwaids P emnle pores 
paired, minute indistinct p.ipillse anteriorly on \n, internal to a 
Spermathecal poies as minute slits on viii and ix, just in front of 
and between the two sets ot each \entrnl couple 

Septum 4/5 moderntel> stiengtliened, 6/6 and 6/7 absent, 7/8 
and 8/9 siiglitl 3 , 9/10-11/12 consideiabl}', 12/l,j-j4/15 slightly 
tliichened Gizzard of moderate size, lounded, in the space in 



Fig 177 — OciocIieBtvi (Ocfocfieetotdes) ganesha Sleph , 
eperniatheca 

front of 7/8 Caleifeious glands in xv or xv and xvi, one pair 
Intestine begins m xvii or xviii Last heart in xii Micro- 
nepbridia in a single low in each segment Testes and funnels 
ftee in x and xi Seminal vesicles in ix and xii, slightly lobed 
Prostates consisting ot a few' coils only , duct half the thickness 



Fig 178 — Octnchistus {Octoclustoides) Fig 179 — Octoch<etus{OetocheBtoide£i 

ganetthiB Stopli , distal end of ganeshts Stpph , distal end of 

penml sola , x 600 copulatoiy seta , X 600 

of the glandular portion, soft and semitransparent, wnth undulating 
course, and of the same diameter throughout. Spermathecal 
ampulla an elongated sac, nai rower towards its ental end, almost 
sessile on the body- wall ; a single small diveiticulum, simple or 
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with a few small lobulations, attached by a shoit stalk to the base 
of the ampulla where this joins the bodv-'vall (tett-fig 177) 
Penial set© (text-fig 178) 0 42 mm long, lO/i thick , shaft almost 
straight, sliglitlj bowed towaids distal end, tip pointed and slightly 
hooked , oiuaineutation of a few ciicles of fine spines neai the tip 
Copulatory setai (text -fig 179) 0 27 mm long, 10 /* thick, shaft 
straight except for a slight bowing tow aids the tip, w’liich is blimtlv 
pointed and somewhat claw -shaped, ornamentation a numbei of 
fine spines on the convex and concave borders of the terminal part 
of the shaft 

Distnhutinn Graneshkhind, neat Poona , Londa, neai • Castle 
Pock (both in Western India) 

7 Octochstus (Octochsstoides) hodgarti Mich 

1907 Michaelsen, Mt Mus Hambuig, xxiv, 

p 17i 

1909 Oetochtefus hoUgatU, Michaelsen, Mem Ind Mus i, p 218 
pi xii fig 32 

Length 40 mm , maximum diameter 2| mm Segments 138 
Colour gievisb Prustoiniura epiluhous j Setie lentrallj closely 
paired, laterally less closely, especially in tlie anteiior and middle 
paits of the body , ccl=lj-2a6,aa=1^6c,d^=j of ciicumfeience 
Clitelimn iiag-s!mped,xiu-xu]i (~6) Male area almost ciicular, 
a little depressed Piostatio poies somew'hat medial from a, 
seminal lunows a little concave towards the middle hue Pemale 
pores paiied S|}ermathec.il poies on viii and ix, in the setai zone 
and somewhat medul tiom a No copuLitoiv oigans 

Septum 5/o stioiig, 6/7 nppuently missing, 8/9-13/14 stiong, 
especially 9/10-11/12 A laige giz/ard behind 5/b A pan of 
laige, sliongly bent and aliiiost inonilitoim c,di iterous glands in 
XI, the monihtoim appearance due to a nuinbei of tiansveise 



Pig 180 — OcloohtsiiiD (Ocfoehaioides) hodgirrii Mich , speiinatheui 
mule tnnspaicnt by acetic acid , X 30 

onstiictiiig fallows Tiplilosole consisting of tw’o longitudinal 
idges List heaiL> in \iii Testes and funnels tw'o pans, tree in 
V and XI, luteuui pair of funnels smallei than the posteiioi 
Seminal vesulea in xii PioMales small, iiiegiilarly uiuliilating , 
duct small, thin Spermathecse (te\t-fig ISO) with short sac-like 
ampulla, which naiiow's ectallj to pass into a conical duct about 
as long as uiipiilla, diveiticulum small and tliicK, from upper end 
ol duct 01 lowei end of ampulla, half as long as ampulla 
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Semarhs, On its relations to O heatnx see introduction to 
subgenus 

Distnhxdtm Go^Kchar, Nepal Yalley, Katmandu 

8 Octochatus (Octodiatoides) maindroni Mx<^. 

1907 Octocheetus mavndroni f. typxea, Michaelsen, Mt Mus Ham- 
burg, xziT, p 168, text-bg 15 

1909 Octochtetus matndront t typica, Michaelsen, Mem Ind Mus 
1 , p 206, pi ziv, bg 29, text-6g 21. 

Length 180 mm , diameter 4|-5 mm .Segments 198 Colour 
a uniform grey Frostomium epilubous ca | Segments ii-iv 
biannulate, v and some following segments triannulate Dorsal 
pores from 12/13 Seta very delicate, fairly widely paired, 
(ra=fic, oa ah be ed=:S 2 5 3 , dc2 greater than half of tiicum- 
ference , at the anterior end the pairs further apart, cd equal to or 
greater than he and equal to \^ah Clitellum sui-xmi (g=5) 
The whole male area somewhat depressed , prostatic pores in h , on 
very small circular papillae , seminal grooves convex towards the 
middle line. Spermathecal pores two pairs, anteiiorlv on mii and 
iz, between the lines of a and 5, somew hat nearer the former, 
Copulatory organ as a single midventral cushion on 13/14, 
mduding | of xiii and of xiv, broader than long, reaching 
nearly as far as d laterally, its anterior border convex, the posterior 
concave 

Septa 7/8-13/14 thickened, especially 9/10-11/12 GiZicard 
very laige, in front of 7/8 One pair of veiy large calciferous 
glands opening into oesophagus in xv, but extending into xvi, 
divided up by deep incisions Last hearts^in xin Funnels fiee 
in X and xi Seminal vesicles two pairs, in xi and xii, the 
anteiioi pan small and simple, the posteiioi larger and racemose 



fig 181 — Ociocliaiub {Ociocheetotdes) 7namdront Mich , sperniatheca 
inado transparent b> acetic acid , X 25 

Prostates restricted to xvii and xix , glandulai part much bent, 
almost coiled , duct shorter, thin, irregularly beut Spermathecal 
ampulla long, eac-like, duct shorter and nan owei , dnerticulum 
at ectal end of duct, very short, almost encirchng the duct, with 
about 7 seminal chambers separated externally by more or less 
deep grooves (text-fig 181) Penial setie (cf text-fig 183) very 
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slender, 1 2 mm long and 10 fi thick, somewhat bent at the distal 
end only, distal end somewhat flattened but not broadened, with 
two faulv shaip edges, point simple , proximal to the flattened 
portion an ornamentation of irregular transverse rows of large 
lather slendei teeth 

Bematls It is possible that the specimens were not quite 
mature , the diverticulum ot the spermatheca mav peihaps be hke 
that of var chapen when mature 

Jhsti xhution Gingi, ^ Arcot Dist , S India 


a var chapen Mtch 

1907. Oclochatns viaindimi var chapen, Michaelsen, Mt Mus 
Hamburg, xxiv, p 169 

1909 Octocheetus matndront var chape) >, Michaelsen, Mem Ind 
Mus 1 , p 208, pi xiv, figs SO, SI 

Length 50 mm , diameter 2|-3 mm Segments ca 130 
Olitellum ling-shaped, \iii-xvii (=5) Female pores paired 
Copulatorv oigans as a large median transversely o\nl papilla on 
xviii between the seminal fuirous , and a large transierse cushion 
on xiii, extending laterally beyond h 



Fig 182 — OOoclitBins (OctoaUatoides) 
matiidrom Midi var cfiapci i , 
speimatheca x 43 



Fig 183 — Octoeliatvs{Octochistoides) 
mamdront Midi lar chapen , 
distal end of peninl seta 
X500 


Spermathecal ampulla elongated sac-shaped , duct short, nairow , 
not shaiply set oft, dnerticulum almost hemispheric^, large, 
with veiy short and nairow stalk, and numerous seminal chambeis 
which gi\e the surface a mammiJlated appearance (text-fig 182) 

Dish ibiUto)) "Wejia Karui, Madras Pres 



384 


MEGASCOl^EOIDf 


9 OctochSBtns (OctocheBtoides) montontiB Steph 

1920 Octochatus montanua, Stephenson, Mem Ind Mns tii, 
p 234, pi z, hgs 89, 40 

Length 60 mm , diameter 3 5 mm Segments 158 Colour 
buff, un pigmented Frostomium epilobous not marked off 
behind Dorsal pores fiom 10/11 Setal relations on tu 
aJ>=:^,aa—^hc=^cd , behind clitellnm a&=-|aa=:|&c=|cc2, m 
middle of bodv o6=;|«a=46c=4c<Z , dd is almost ^ of circum- 
ference Clitellum saddle-shaped, embracing neaily all of zii to 
XIX (= neaily 8) Male field whitish, rectangular, including 
XTii-xix , seminal grooves longitudinal, in line with a Female 



Fig 184 — Oiliiclirefui {0(,iochtetotdeb) 
'iiontoius Stepli , speiumthec i 



Fig IS") — OUotAtefu') (^OcCocfitefuidt-) 
wontanus Stepli , peniitl elIi, 
X 40 


poles piobably double, in a whitish pad midventiallr on xiv 
Sperraathecal poies in 7/8 and 8/9, apparently in line with a A 
genital papilla on 21/22, transversely oval, depiessed in its centie 
Septum 4/5 modeiately stout, 5Jb-7/S very thin, 8/9 somewhat 
thickened, 9/1 0-1 1 /12 moderately so, 12/13 very slightly Gi/zard 

in VI Calciferous glands two pans, in xv and xvi, doisally 
situated by side of the doisal vessel Intestine begins in xvii 
Last heart in xii Testes and funnels free in x and xi Seminal 
1 esicles much lobulated oi lacemose, large, in ix and xii Prostates 
rather small , glandular pait a rather thicli. opaque tube, with a 
tew undulations, duct very small, shoit and thin Speimathecal 
ampulla an irregular sac, duct large, stout at first narrowing 
towards ectal end, as long as ampulla and half as thick in its 
first part, diverticulum single, joining duct at or above middle of 
its lepgth, fingei -shaped on the w’liole, slightly swollen at its free 
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end, where a few serauial chambeis aie indistinctly seen (text- 
fig 184) Penial setae (text-fig 185) up to 1 5 mm in length, very 
thin, only 6/i thick in the middle, shaft lather bowed, slightiv 
undulating towards the tip, rapering graduall}', tip simply pointed , 
no oinameiitntion No copulatory setai 

Disttibuiwn Panchgani, W Ghats (near Mahablesh war) 


10 Octochsetns (Octochsetoides) paliensis StcpJi 

1920 Octuckesins paliemis, Stephenson, Mem Ind Mus vii, p 228, 
pi y, figs 80-33 

Length 45 mm , diametei 2| mm Segments 141 Colour 
yellowish giev, not darker on dorsal surface Prostomium 
proepilobous oi combined pro- and tanylobous Dorsal pores 
from 12/13 Setm paired , in front of clitelhim ah=^aa, is less 
than \hc and =^cd, behind clitellum ai»=^aa=46t-=:|«i, m 
middle of body ab—^aa^yic and is slightly less than ed , dd is 
approximately j- of circumference Chtellum \m-xvii (= 6) 
Male field shows two trench-hke deptessions on xvii and xix , 
segment xviii appears between them as a transreise iidgp 
Prostatic pores m the deeper lateral parts of the trenches on 
small white papillse in line with b, seminal grooves straight 



I'lg 186 — Ootochatus {Ocfocheetoidei) jtaltensis Ste^h , speimatbeca 

Male area may join behind with a transversely elongated papilla 
on the posterior half of xx and anterior halt of xxi Ventral 
surfaces of vm and ix thickened, foiming a couple of broad 
papillse , spei mathecal pores apparent!} just m front of site of 
setse a of these segments (setce « and b nut visible) 

Septum 4/5 moderately thickened, 5/6 and 6/7 missing, 7/8- 
11/12 somewhat thickened, and dimiiiishinglv so as far as 14/15. 
Gizraid spherical, in fiont of 7/8 Calcileroiis glands large, 
kidney-shaped, in xv Intestine begins in xvii Last heart in 
XII Teste-i and funnels tree in x and xi Seminal vesicles in ix 
and xii Prostates as moderately tliick conioluted tubes, bulging 
apait the septa bounding xvii and xix, duct thinner than the 
gland, wavy, shining, thinner in its first part than nearer the 

2o 
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surface Small ovisacs may be present in xiv Sperinathecal 
ampulla (text-fig 186) elongated, somewhat conical , duct not 
sharply inarLed off, not shining, one-third as long and half as 
wide as ampulla, diverticulum single, club-shaped, ivithout distinct 
stalk, arising from ectal end of duct, one-third or one-fourth as 
long as main pouch, may be bound down to duct , in otliei cases 
the dneiticulum has the form of a cauliflower, with a short stalk 
Penial setaa (text-fig 187) 0 65-0 76 mm long, 16/* thick, shaft 
btiaight, distal end slightly curved, tip bluntly pointed , ornament- 
ation as eight Glides of small spines near the tip, the end may 



Fig 187 — OctochaUts {Octochaioxdei) 
paltensK Stoph , a and b, distal 
ends of two penial seta: , X ca, 
340 



Fig 188 — Octochatus {fictochatcnied) 
paltensts Stepb , distal end of 
copulatory seta , X ta 230 


be somewhat sinuous instead of simply curved Copulatory setss 
of viii and ix (text-bg 188) 0 76-0 82 mm long, 22 /* thick, distal 
part bowed, tip rather sharp, somewhat claw-shaped , a row of 
spines on both convex and concave border of the distal curved 
part 

Bemaiks A very variable species, related to 0 ganeshat 
Disitihutton Paha and Indore, (Central India, Sina, Central 
Prov , Poona 


a var riparius Stejgh. 

1920 Ocfooheetxts palxensia var xxparwa, Stephenson, Mem Ind 
Mus vii, p 231, pi X, figs 34, 36. 

Length up to 90 mm. , diameter up to 3 5 mm. Segments 136 
Prostomium tanylobous or almost so Dorsal pores from hinder 
border of chtellum Setal relations «i front of clitellum ah=s.\aa 
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s=|6c=|cd!, behind chtellum db=^^aa—l;hc=i^cd, in middle 
boiy a6 = }a«=-^6c=c£i , cW=s^ ot oircuinferenc^ Male a 
(text-fig 189) lather square, including xvii-xix and the antei 
half oi x\ , on it a dumbbell-shaped depression longitudinal 
direction, the naiiow part on xvni, the narrowing caused by t 
large flat papillae continuous at their outer edges with 
thickened edge ot the general male aiea Piostatic poies in h 
the broadened ends ot the dumbbell, seminal giooves com 



Pig 189 — Octochatus ( Ociochesioides) 
pahensts Stoph Tar nparim, 
male genital region 


Fig 190 — Ociochatiis {OciwhtBtmt 
'•paltensts Steph var ripart 
distal end of copulatorj se 
X ca 350 



inwards, skiiting the inner borders of the papillae Spermathe' 
pores in same position as in type form , here m shalh 
depiessions, each connected across the middle line by an irregu 
shallow trench 

Tlie penial setae have the sinuous distal end Oopulatory se 
(text-fig, 190) m form as before, the rows of spines replaced 
thin seriated ridges , laterally on the seta, intermediate betwe 
the iidges, a senes of semicircular markings, concave towat 
the tip 

jRemarTes It the papillae of the male area expanded inwamds 
as to join, the appearance would be like that of the type-form 

A nuinbei ot muscular bands in the prostatic region, like the 
of 0 sm ensib, are sufficiently marked in the dissection to attra 
attention 

Ihstrihution Gwalior 
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11 OctoclisBtns (OctochstoideB) pattoni Mu^i 

1907 Octochatus pattoni, MicLaelsen, Mt Mus Hamburg, xxi\ , 
p 170, text-fig 16 

1909 OctochtBtus pattoni, Micbaelsen, Mem Ind Mus i, p 209, 
pi XIV, figs 33-36, text-fig 22 

Length ca 90 mm , diameter ca 3 mm Segments ca 180* 
Colour greyish, brown anterioily on dorsum Prostomium small, 
tanylobous (not always distinctly so) Setae faiily large, all 
ventral, paired, but not very closely , «r6=C(2a= jaa = g6c , 
of circumference Clitellum nng-shaped, or sometimes interrupted 
in the midventral line, dark brown, xiii or |xm-xvi (= or 4) 
Male field sunken, extending over xvii-xix and paits of vvi and 
XX, somewhat less extensile laterally on xviu, the whole sui- 
lounded by a wall Prostatic pores in ah , seminal grooves slightly 



Fig 191 — Octoohtsfiis (Octo '‘^foidea) pattoni Mich , spermathcca 
made transpai ei . bj acetic aoid , X 20 

convex towaids the middle line Pemale poies paired Sperma- 
thecal pores in 7/8 and 8/9 in o , or those ot the hinder pair 
slightly closer together, just medial from a Copulatory organs 
as paired oial gland ulai cushions, with a depiession in the middle 
and a moie or less distinct central papilla , lying mostly between 
a and c, but soiiietimes somewhat approximated or touching lu 
the middle line , the most constant are in 11/12, less constantly 
in 14/15 or 21/22 or 22/23 , seldom all piesent, and very seldom 
all absent 

Septum 5/6 strong, 6/7-8/9 very thin (apparently in part 
vestigial), 9/10 thiil^ 10/11-13/14 stiong, 14/15 fairly strong 
Gizzard large, oblique, lu vi(9) A pair of asymmetiical large 
cnlciferous glands with short thick stalks opening near the mid- 
dorcal line at about the boider-line betw^een xv and xvi, one 
projecting foiwaids into xv and the other backwaids into xvi 
Intestine begins in xix, typhlosole a double ridge Testes and 
funnels free in x and xi, these segments being naiiow Seminal 
vesicles racemose, in ix and xii Vasa delerentia with laige 
convolutions m xi, xii, and xiii , those of a side do not unite till 
they pieice the body-wall Pi estates long, convoluted, duct 
relatively long, describing some wide convolutions Spermathecal 
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ampulla pear-shaped , duct cone-sbaped, not set off , diverticulum 
tbiulf, § as long and | as thick as the mam pouch, the ental portion 
ot the direiticulum with folded walls separating a number oE 
indistmct seminal chambers (te\t-fig 191) Penial set© (text-fig 
192) 1 7-2 mm long, 17 /* thick, slightly but regularly curved , the 
distal fourth seems to have sharp lateral edges, which become 
expanded at the tip, foiining with the thicker axial part a sort of 
shovel, which is somenhat bent forwards , the distal ends oir these 



Fig 192 — Octochmtus {pctoehaimdes) Fig 198 — Octochmtits [Octoclustoide^) 
paitont Midi , distal end of paKoiit Midi , distal end of 

pemal sota , X 325 copuintory seta , X 2'10 

expansions aie seriated , proximal to the expanded tip the shaft is 
ornamented w ith 8 or 9 irags of slender teeth, and at the edges witli 
8 or 9 larger teeth on each side Copuhitory setm (text-iig 193) 
on vm and <i\, 0 8-1 nun long and cn *^0 /t thicK, tip somewhat 
laterally compressed and bluntly pointed, w ith fine ringed mnikings, 
pioximal to tins pai t the shaft hears aiiuuibor of smooth transMuse 
ridges, eith concnie ih'-talw ards, niranged m 3 or 4 longitudinnl 
rows, about 11 ridges m each row , onch bundle of botro combined 
with a coiled glandular luho embedded m tlie bod3'-wall 

Dtsti ibuUon Madras 
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12. OetoohffitOB (Octoehsetoides) phillotti Mtch. 

1907 Oetociestwi phiUoUt, Mxehaelsea, Mt Mus Hambuig, xzir, 
p 169 

1009 OctochtBtiu philMti, Michaelsen, Mem. Ind Mus i, p 205, 
pi av, figfl 66-67 

Length 85-65 niin ; mazitnam diameiur 2-2| mm. Segments 
ca 125. Colour greyish. Frostomium epilobous ca -f, small, 
tongae open behind Dorsal pores from 11/12 Setm rather 
smiul, paired, but not very closely, the ventral somewhat closer 
than the lateral, especially in the chtellar region , ah greater than 
hcs=l^cd=^aa^ dds=^ of circumference Chtelliim ring- 
shaped, ziii-ZTii (= 6) Male area sunk, bordered laterally by 
broad almost iiall-like protuberances which overhang somewhat in 
segment zviii, so contracting the male area here Frostatic pores 
in a , seminal grooves almost straight, slightly concave medially. 
Female pores paired Spermathecal pores on viii and iz, just m 
front of a The ventral part of xviii, and often of xx and of viu 
and IS, somewhat glandular Often the spermathecal pores of a 
segment connected by a grooie which is convex backwards, the 
posterior border of the groove sometimes wall-like 



Fig 194 — OotoohaUiB {Ociochatotdc^ pJiiUotti Hich , spermathcca 
made transparent by acetic acid , X 20 

Septum 4/5 very stiong, 6/6 and 6/7 veiy thin (? vestigial), 
7/8-14/15 thickened, especially 10/11—12/13 A large somewhat 
obhgue girzard between 4/6 and 7/8 Oalciferous glands one pair, 
large, surrounding oesophagus lateral!) and dorsally in xv, the 
stalk of each short and narrow Intestine begins in xi , t) phlosole 
as a double iidge Last beait in xiii Testes and funnels fiee in 
X and XI Seminal lesicles in ix and xu, the anteiior smaller, the 
posterior cut up into lobes Pi estates of moderate size, the 
glandular part convoluted, duct much shoitci and thinner, 
abruptly set off, describing one or tw o slioit bioad loops Sperma- 
thecal ampulla elongated, oioid , duct slioit, not abiuptly set off, 
diverticulum about one-fourth as long as ampulla, indistinctly 
stalked, opening into duct, divided b) deep incisions into two or 
three lobes, sometimes almost to its base (text-fig. 194) Penial 
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eetsa (text-fig 195) 0 9 mm long, 17 /u tjuck, almost straight , 
the distal end slightly bent, especially at the tip, which is 
hollowed out on the concave side like a spoon , proximal to this 
the shaft bears about 9 more or less regular oblique or broken 



ftg 195 — OctochtsUts {OctocheBtotdes) Fig 198 — Oetoeheetns {Ociochtetmdes) 

phtflotit Mich , distal end of phtlloUt Mich , distal end of 

pouial seta , X 300 copulatorj seta , x 300 

rings of fine tnangulai teeth Copulatory setae (text-fig 196) m 
viii and IX, ca 0 6 mm long and 17yx thick, somewhat bowed , distal 
end almost beak-hke, with a slight iidge along each side, th& 
distal half of the seta, except the tip, ornamented with a large 
number of closely placed iings of small triangular teeth 

Distribution Hyderabad, Deccan 

Id Octochsstus (Octochsetoides) pittnyi Mndi 

1910 Ociocheetus pittnyi, Miehaelsen, Abb. Ver Hamburg, xix, 
p 86, pi figs '25, 26 

Dength 60-62 mm , diameter 2-3 mm Segments ca 165 
Colour light giei, without pigment Prostomium epilobous 
tongue closed behind Segments iii-iv biannular, v-xii tiiannular 
or still fuither subdivided First dorsal poie in 11/12 Set© 
rathei small, ventially fairly widely paired, latei ally rather more 
widely still , an ah he cd 6 2 5 3, but an is smallei towards 
the front, neai tho male poies, rfc?=j (in tiont) oi ^ ot ciicnm- 
terence (in middle of body) Clitellura Mii-xi ii (= 5) , mid- 
%enti'illy on m'ii the hinder boidei is excavated to accommodate 
the male held, which the clitellura oiei hangs Prostatic pores 
rathei medial fiom a, seminal giooies convex medialwards, 
running on indi'stmct walls Fem.ile poie single, median 
Spermathecal pores on inn and i\, medial from a, between the 
fiist and second annuh of these segments 

Septa 7/8-12/13 fauly strongly thickened, especially the middle 
ones of the senes Gizvaid large, in front of 7/8 Calciferous 
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glands one pair, large, in xv and xvi, morphologically apparently 
belonging to xv , almost smooth externally, curved, meeting the 
dorsal vessel above Typblosole in anterior pait o£ intestine a 
double ndge funnels free (^) m x and xi Seminal vesicles in 
XI and xii Prostates very small, confined to the ventral parts of 
iheir segments, glandular poition undulating, duct very narrow, 
much shorter than the glandular part, somewhat bent Sperma- 
thecse relatively small, ampulla ovoid , duct as long as and one- 
third as thick as ampulla , diverticulum thickly clnb-shaped, 
somewhat narrower and only half as long as duct, entering ettal 
part of duct Penial sets ca ^ mm long, 17 /jl thick, almost 
straight, bent only at the ends, rather bluntly pointed , orna- 
mentation a few iiregularly disposed relatiiely coarse “scars,” the 
depressions of which are occupied by stout teeth ]^o copulator}' 
setse 

Mtmarhs Michaelsen considers this species to be related to 
O atikem, hut to be distinguishable by the setal arrangement, the 
smoothness of the calcifeious glands, and the ornamentation of 
tho penial sets 

Dtsh-ihution Mangalore (W Coast), Trivandrum (S India). 

14 OctochsetuB (Octochsetoides) prashadi Sujph 

1920 Octocheetus prashadi, Stephenson, Mem. Ind Mus vu, 
p 233, pi X, figs 3(5-38 

Length 51-61 mm , diameter 2 5-3 5 mm Segments ca 150 ; 
v and VI biannular, some oi all of the rest up to the clitellum 
tnannulai Colour buff, no pigmentation , no difference between 
dorsal and ventral surfaces Prostomium epilobous in -varying 
degrees Dorsal pores from 12/13, or a vestigial pore in 11/12 



Fig 197 — Oclochestus {Octochaioides) pi ashadt Sis'ph > epermatheca 

In the anterior pait of bodv ah'=i^aa=-ihc=^cd , the same behind 
the ohtellum , in middle of body ah=\aa=^bc=^^cd , dd=4^ ot 
-circumference ClitelJiim absent or indefinite Male field a quad- 
rangular thidiening including pait of tvi and the whole of xx , on 
XMi and XIX transv'erse treiich-liLe depressions, deeper laterall}. 
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■where the prostetic pores are situated on rounded papills in line 
wi(3i J Female pores perhaps a pair of whitish dots near middle 
line on xir, nearly at the middle ot the length of the segment. 
Ventral surfaces of viii and ut thudcened , spermathecal pores in 
7/8 and 8/9, in h or between a and 6 
Septum 4/6 somewhat thickened, 6/6 thin, 6/7 absent , thence 
some thickening as far as chtellar region Gizzard in front of 7/8, 

large, globular but not very firm Large calciferous glands in xt, 
projecting back into xvi, kidney -shaped on the whme, and each 
divided into an anterior and posterior lobe Intestine begins in 
xvii or xviii Last heart in xii or xin Testes and funnels free 
in I and xi Seminal vehicles in ix and xii, slightly lobulated. 
Prostates relatively large, bulging apart the septa of their segments ; 



Fig 198 —OHochattis (Octcckaioides) Fig 199 — Odochetus (Octochaloukt) 
pra^ttili Stopli , tip of penial prashadt Stepli , tip of copu- 

eeta, X 17fi latoryeeta, xSiTS 

glandular port loosely coiled, rather thick , duct much thinner, 
shiny, bent or wavy Ovisacs may be present in xiv Sperma- 
thecal ampulla variable in shape, duct very stout, not sharply 
maiked off, diverticulum of considerable size, with a thick stalk, 
may be slightly lobed, and may show a few small seminal chambers 
on microscopical einmination (text-fig 197 ) Penial set® (text- 
fig 198 ) 1 6 mm long, 40 n thick, tip slightly hooked and lather 
hollowed on its concave side , a large number of closely set rings 
of fine spines extend nearly half-w ay along tbe shaft Copulntorv 
set® (text-fig 199 ) 08 mm long, 26 /* thick, slightly bowed, tip 
pointed , distal portion of shaft marked by a number of scar-Iike 
depressions, semicircular in shape. 
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Hemarks Belated io pahensis, to which it is remarkably similar 
m many details , the penial and copulatoiy setm aie, However, very 
cbamcleristic 

Ihstnhutton Kalyan, near Bombay, Saharwan, on the uaj to 
Mahablesbwar 


15. Octochatns (Octochatoides) snrensis Mich 

1910 Octochatua eurensu, Michaelsen, Ahh Ver Hamburg, xi-v, 
p 88, pi figs 22-24 

1916. Ocloihaina surenst (mispr), Stephenson, Rec Ind Mus 
xn, p 338, pi xxxiii, fig 31 

Jjengfch 75 mm , diameter 2-2 5 mm. Segments 113 Colour 
grey, with dark brown tinge anteriorly and doi sally Fiostomium 
epilobous -3, tongue cut off near the front Setae fairly large, 
rather widely paired, especially the lateral, in middle of body 
aa ah be cd=7 3 8 4, and anteriorly =6 3 6*4, <id=about 
of circumference IDoisal poies Horn 13/14 (or 12/13 2) 
Olitellum xiii-xvii (= 5), iing-shuped, setae visible Male held of 
a square shape with rounded coiners, surrounded by a fairly 
broad but not sharply defined wall, and extending from the setal 
zone of xvii to 20/21 Prostatic pores just internal to b , seminal 
grooves almost straight Female pores paired Spermatbecal 
pores inconspicuous, on viii and ix, in the setal zone just internal 
to b Copulatory cushions two pairs, ill defined, on the hinder 
parts ot viii and ix, between a and c, cuiving lound the sperma- 
tbecal pores on their outer sides 

Septa 7/8-12/13 slightly thickened Gizzaid veiy large, in 
front ot 7/8 Calciferous glands in xv, surrounding msophagus, 
irregularly constricted Typhlosole double in its anterior part 
Testes and funnels in x and xi, appaientlv enclosed in testis sacs 
Seminal vesicles laige, in ix and xii Prostates with long, fairly 
thick, irregularly coiled glandiilai part, duct thin, in a double 
loop Strong muscular bands passing outwards from midventral 
portion of segments xvii and xix Spermatbecal ampulla oioid or 
thickly sausage-shaped , duct half as thick and as long as ampulla 
or shorter , diverticulum sessile on duct above its middle, irregular 
in shape, about as long and thick as duct is thick Penial setaa 
1 75 mm long, 24/* thick, almost stinight, but slightly curved at 
both ends , tip smooth, simply pointed , foi a short dist.ince 
proximal to the tip the shaft^beais a number ot tiiangular teeth, 
fairly large and fairly closely applied to the shaft Copulatory 
setie 14 mm long and 35/* thick, slightly bowed, tip claw -like 
and smooth , pioximal to tip a laige number of closely set trans- 
verse rows ot hair-like projections, a series of these on each side of 
the seta, the lows closely placed one above the other , the concave 
border of the seta apparently deeply grooved, the groove and the 
opposite border ot the seta free from spines 
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jRemarJcs The above descnption is taken entirely from that of 
Micbaalsen. My own specimens, from Barkul, differed m a 
number of points, and since they form possibly a separate vanety 
the characters in which they differ are given below, instead of 
confusing the above description with particulars wbicb may 
possibly not belong there 

Length 90 mm , diameter 35 mm Colour dark purplish 
brown middorsaJly, fading off laterally, so that the sides as well as- 
the 1 entral surface are unpigmented , clitellum brown ; anteriorly 
the pigmentation extends onto the lateral surfaces Segments 171 
vii-i more or less distinctly triannular, xi and xii 4-annnlar 
dorsally Frostomium epilobous sides of tongue parallel^ 
tongue not cut off behind Dorsal pores from 12/13 Setal 
intervals m middle of body abss^aassrather more than 



Fig 200 -OetoehieUts iOotcaJiteioidcs) sureim*'Mioh , aperniotheea 
of «pecimen from Barl.ul 

behind clitellum = \aa = |-|6c= Clitellum xiii-|x\ u abovt 
(=4|), but only extends to ^xvi below ( = 3|) Male field covers 
xvi-\x , prostatic pores united acioss the middle line by broad 
grooies No papillae in spermathecal legion, but the central 
surface of viii and ii is thickened and glaudulai 

Testes not seen in xi , the funnels of xi smaller than those of x 
Testis sacs constituted by a dehcate membrane which covers in 
the whole contents of the segments, dorsal vessel and alimentaiy 
canal included The longitudinal groove in the copulatoiy set® 
was not seen , and the tiansi erse rows of hair-like spines appeared 
to be inloui longitudinal seites instead of two The diverticulum 
of the sperraatbecm was cauliflowei-hke and shortly stalked (text- 
fig 200) 

Accoiding to these specimens there would seem to be a com- 
mencing proandiy-- (disappeaiance oi posterior testes and funnels)^ 
In my papei the ratios of the setal distances are ivrongly 
worked out from my original notes 
Bisiyihiition Sur Lake, and Baikul on the Sur Lake, in Orissa. 
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16 OctochsBtuB (OctochsBtoides) thurstoni Mich 

1907. Octocheetua thurstom, Michaelnen, Mt Mus Ebimbure, xxi% 
p 178,te>.t-fig 17 

1909 ^Auxtoni, Michaelsen, Mem Ind Mus p 215, 
pi xiT, hg 36, tezt-fig 23 

1910 Octochcetus thurttom, Micbaelsen, Abb Ver Hamburg, xix, 

p 94 

Length 130-160 mm , maximum diameter 5^-6 mm Segments 
198-204 Colour greyish Prostomium tanylobous (9), small 
Dorsal poies distinct only from 18/19 Setee moderately large, 
not very closely paired ventrally, laterally almost separated, 
■cd=ca \hc, db=ca |5c, aa=ca l^fec, dd=:ca ^ of circumference 
Ghtellum complete ventralh , but not so swollen there , xin-xvii 
(=5) Male area a little depressed, with a cushion-like elevation 
between the seminal grooves Prostatie pores betw een a and 5 , 
seminal grooves almost straight Spermathecal pores on viii and 
IX, immediately in front ot the setal zone, between a and 6. 
Copulatory organs as tw o to four transverse cushions across the 
midventral line, on xxiv and preceding segments, extending 
laterally to b or not quite so far 



big 201 — Octachatus {Octochatoides) thKrsto7it'iS.iA\ , spermathecb 
made trniiapaieiit by acotic acid , x 12 


Septum 5/6 iairly stiong, 6/7 and 7/8 (9 and 8/9) missing, 
thence to 12/13 all very strong Gizzaid large, behind 5/b 
'Calciierous glands one pair, large, tightly rolled into a spiral, 
meeting each other doisally, furrowed and incised, opening into 
msophagus in xv (9), but taking up more than one segment 
Typhlosole a double ridge Funnels large, apparently /free 
Seminal vesicles in xi and xii, each composed of a tew separated 
sacs Prostates very long and much coiled, duct relatively short, 
muscular, describing a broad loop Speimuthecal ampulla spmdle- 
shaped , duct short , diverticulum irregularly and thickly pear- 
shaped, narrowed at its attachment but without distinct stalk, 
•almost as thick as ampulla, containing a large number of small 
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seminal chambers, which project slightly on the suiface, giving a 
inammillated appearance (text-hg 201) ^o penial sets discovered,, 
strong transverse muscular bands in relation with ectal part o'* 
male apparatus 

Distribution Madras 

3 Genus BAMIELLA Ste^h 

1914 Octochatua (part ), Stephenson, Bee Ind Mus p 347 

1920 Oetoc/itstus (pai t ), Stephenson, Mem Ind Mus vii, pp 236, 

239 

1921 JRamiella, Stephenson, P Z S 1921, p 109 

1921 Ramella, Michaelsen, Mt Mus Hamburg, xxxriii, p 37 

Setal arrangement lumbricine All septa present (after then 
commencement) One oesophageal gizzaid in one simple segment. 
No calciterous glands Excretory system purely inicrouephridial, 
the inicronephiidia relativelv laige and few in number, trom seven 
to one pair per segment only Sexual appaiatus purely acantho- 
dnline 

Distribution Coorg , Mahableshwar in the W. Ghats , S Eaj- 
putana , Saharanpur Not known outside India 

The genus was instituted by me in 1921 m order to receive 
three species till then assigned to OctocJiatus In the same year 
Michaelseu added another species, writing the generic name 
Damella I bad formed the word from tiie Indian proper name 
Bam, as Michaelsen himself formed the genetic name Eiseniella 
trom the proper name Eisen , it would appear unnecessary tu 
change the original spelling 

The distinguishing features are the absence of calciFerous 
glands, and the fewness and large size ot tlie raicronephridia , to- 
these may be added the fact that all the septa are present after 
their first beginning While the absence of cnlciferous glands, 
_ and rhe piesence ot all the septn, ate doubtless primitive characters, 
the small number of micronepbiidia may be secondary, in 
i2 bishamban and heterooTiceta the number is i educed to one on 
each side in each segment 

The genus is to be derived from a form similar to HowasaHex — 
perhaps trom a point on the pnyletic tree rather anterior to the 
evolution of Mowascolex The breaking-up of the nephndial 
system m Howascolex took place, perhaps, by the separating-ofE as. 
it were of a number of mici onepbridia, leaving still a recognizable 
meganephndium on each side ot each segment , in RamieUa the 
breaking-up appears to have been complete, resulting m a number 
of micronephiidia oiilj 

The distribution chart (Chart IV) shows the four species 
occupying stations on a slightly curved line ivhich extends from 
north to south through the western part of the country 
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Kc\f to (lie species of the genus Itamielia 


1 A sinsle nephridmin on side in each segment 
More than one niicionephndiuni on each, side ot 

encli segment 

2 Penial sctse with expanded end , distal portion 

(evcept tip) with teeth 

Penial setae with bluntlj pointed tip , no teeth 

3 Penial set.n with rings of small teeth 
Penial setm smooth 


y 

S 

jS heterocheeta 
JR hishamhan 
JR pacJipahai ensis 
JR paUidus 


1 Sainiella hishamban {Stejph ) 

1914 Octoclicetus btshambat t, Steplieiison, Pec Xnd Mus x, 
p 347 

19S1 Samiella bishambai t, Stephenson, P Z S 1021, p 109 

Length 35 mm , dinmetei 1 mm Segments 85 Thin narrow 
Aioims, of indefinite grer coloui Piostommin epilobous 
Setal iiitenals behind clitellum oi=|a«=|6c=|cd Clitellum 
xn-xvi (= «1) body nni rower here Prostatic pores apparently 
m the site of sette q of xmi and xix, seminal grooves longitudinal 
in direction, setae b apparently absent on xvii and mx, penial 
setae m site of a 

No septa wanting , 7/S-9/11 consideiably thickened, 6/7 
modeiately, 5/6 and JLO/11 8Ughtl> Gizrard in ii, small and 
elongated GBsophagus segtnent.illy dilated behind in, the 
epitheliain folded, but no calciferous glands One uephridium 
on each side in each segment, not connected ivith tlie septa 
Testes and funnels fiee in x and xi Seminal vesicles three pairs, 
in X, XI, and xii, meeting or almost meeting dorsall^^ aboie the 
alimentaiy canal Prostatic ducts bent into a gentle S-shaped 
•curve Sperniathecie in segments i in and i\, opening in 7/8 and 
S/9 , ampulla ovoid, duct longei than ampulla, bent, and stoutish , 
diveiticuium of some size, approximate!}' spherical, given off from 
base of ampulla Penial setse at prostatic pores in bundles of two 
oi moie, each cuiied to nearly a quaiter of a circle, extremely 
simple, tip bluntly pointed , length 0 4 mm , thickness 10 yu 

Semaiks The nephridia aie of laige size, hut they are not 
attached to the septa, and theiefoie do not correspond to the 
meganephiidia ot more pnmitne forms, if they did, the species 
would belong to the Acanthodrilinie (genus jlcanthodrtlus) The 
organs must be secondaiily enlarged micionephridia, othei 
/inicronephridia in the segment having disappeared This lends 
some Aveigbt to the supposition that the larger nephridia some- 
times met with in othei genera (eg, Megascolea) are secondarily 
enlarged micronephndia, and not a remnant of a former mega- 
aiephnc copdition 

Jhstnbution Saharanpur, TJ P 
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2 Bamiella heterocliseta Mrdi 

1921 Rametla hcterocheata, Michaelsen, Mt Mus Hamburg, 
xA-XTux, p 61, teA-fr-ligs 2 c, 6 

Length ca 80 mni , diameter l-lj mm Segments ca 160. 
■Coloui an even light giey, uupiginented Prostomium prolobous 
to slightly pioepilobous, a longitudinal middorsal furrow divides 
segment i Dorsal pores not plainly recognizable Setae paired, 
the vential fairly closely, the dorsal xiidely , m the middle ot the 
"bodj’ na ah he cd dd=z4 1 6 2 6, towards hindei end dd is 
less, may bo equal to or even less than cd, and then aa ah be 
4sd dds=6 3 9 4-5 5-4 , dorsal set® enlarged in hinder pai t ot 
body Clitellum saddle-shaped, ;Ji.iii-xvi (=3|) Pioslatic 
poies two pans, on xmi and xix, on fairl}' large papill®, in bne 
with set® b, the papill® of the same side connected by a wall, 
along wduch runs the almost straight seminal gioove Male pores 
not visible (except in sections), on xviii, in the grooves Female 
poies in tront of and internal to set® a of xi\, in a transversely 
oval whitish field Spermatbecal poies not usually appaient, two 
pairs, in 7/8 and 8/9, rathei below the line c A pair of large 
tiansveisely oval eye-liUe papill® in 11/12 outside the line h 

Septum 6/7 veij slightly, the subsequent ones as tar aa 11/12 
•more stiongly thiehened, 8/9, 9/10, and 10/11 most so, but still only 
model ately Gizzard m v Typhlosole present Last heart lu 
xii Nephiidia one pair per segment, unconnected with septum, 
and apparently without funnel (= a large micionephndium) 
Testes and funnels free, in x and xi Seminal vesicles in 
IX and XU, lobed Piostates confined to xmi and xix, with 
irregularly twisted glandular portion, and short thin duct 
Spermathec® in viii and ix, ampulla elongated, sac-like, broader al 
the base, duct cyliiidiical, half as long and a quaiter as thick 
as the ampulla, shaiply set off, diverticulum single, small, 
peai -shaped, scarcely longei than duct, w'hich it enters at ental 
end of latter Penial set® thin, 0 6 ram long, 10 ft thick 
prosimally, 6 /i thick distally, bow’ed , tip expanded in a plane at 
right angles to that of cui vature of seta, forming a triangle w^^h 
base terminal and slightly excavated, and angles rounded , distal 
portion of seta, with the exception of flattened tip presents a 
number of small triangular teech Copulatory set® in spenna- 
tbecal region perhaps present 

Remarhs The species is distinguished from the others of the 
genus by the form of the penial set® and of the spermatbecal 
diverticulum, and piobably by the enlargement of the doisal set® 
•of the hind part of the body It agrees with jB hishnmbart in 
having only one pair of large micronephiidia per segment 

Distribution Somavarpatna, Coorg 
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3 Batniella paclipaharensis {SUph ) 

1920 Oc<cc/irc<M« ^flcAjpor/ia^cnszs, Stephenson, Mem Ind Mus 

p 239, pi M, iigs 46, 47 

1921 Sumielln pachpahm ensts, Stephenson, P Z S 1921, p 109 

Length 28 niui , diametei 1 mm Segments 95 Unpigmented 
Piobtomium bioad, slightly epilobous, tongue not cut off behind 
Dorsal pores from 7/8 Setal relations in general ab=^aa=^c 
= dd slightly less than half ciicumference Chtelluin xm- 
Jxvn ( =s 43) ^ saddle-shaped e'vcept on xiii, or xin and x.iv, 
Mheie it IS complete Prostatic pores between a and b , seminal 
grooves stiaight, longitudinally between the pores Female pores 
apbaiently paiied, on the anterioi part of xiv Spermatliecal 
po?es in 7/8 and 8/9 (’) 

Septum 6/6 somewhat thickened, 6/7 considerably, 7/8-9/10 
much thickened, 10/11-13/14 somewhat so G-izzard in vi, barrel- 
spaped, of fan size, but soft and so in some degree vestigial 



Fig 203 — Ramtellapachpaharensza 
(Steph ) , tip of penial seta , 
X ca 800 

Intestine begins in xiv Last heart m xii Micionephridia as 
natteiied coils , behind genital region thiee on each side per 
segment, in fiont even iew'er, perhaps only one on each side 
m some segments 2 Testes and funnels fiee in x and xi 
Seminal vesicles as rounded masses w hich may meet doraally, in 
xii only Prostates of fair length, extending beyond their own 
segments, bent seyeial times , duct much thinnei , almost straight, 
shining Ovisacs present in xiv Spermatliecal ampulla very 
irregular and deeplj lobed , duct as long as ampulla, nariow, firm, 
shining , diveiticulum apparently as a saccule attached to ental 
end ot duct, much resembling one of the lobes of the ampulla 
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(text-fig 202) Femal setee (text-fig 203) bent into of a circle ; 
length across the bend 0 7 mm , thickness at middle 12 fx, at 
proximal end 20 , shaft tapers gently, distal end slightly 
•ecurved, tip somewhat wav}', point fairly sharp , ornamentation 
number of irregulai rings of small teeth 

Jhstnhution Pachpahar, 40 ni S of ICotah, Sajputana 


4. Bamiella pallida (StepTi ) 

1920 OctocAcefus Stephenson, Mem Ind Mus Tii, p 236, 

pi XI, figs 41, 42 

1921 JRamiella pallida, Stephenson, P Z S. 1921, p 109 

Length 40-44 mm , diameter 2 5 mm. Segments 166 , vi-ix 
indistinctly triannulate TJnpigmented Prostomium prolobous 
or slightly epilobous Boisgl pores from 10/11 In front of 
spermathecse a6=s^aa=^6c=^i^-$- behind genital segments ab 
s=^aa=^&c=^cd , at middle ot body a5=|aa=nenr]y |5c=|c(Z , 



Fig 204 — Samiella pallida (Stepfa.) , 
aperiiialbeca 



Fig 205 — Samiella pallida (Steph ); 
tip of penial eeta , X 6(M 


d(2=balf of cii cumference or ratber less at middle of body, but 
only at hinder/ end Clitellum saddle-shaped, xiu-xvii (=6) 

Male field a thickening on ventral surface of xvii-xix, which may 
extend onto xm and xx, and which laterally reaches beyond the 
line of h, or in some cases to c Prostatic pores in h , seminal 
grooves just outside this line, straight for the most part, curving 
inwards at then extremities Female pores paired, on minnte 
papillte a little internal to nnd in front of the site of setm a 
Spermathecnl poi es at site of seise a on viii and ix 

Septum 4/5 thin, 5/6 and 6/7 very slightly strengthened, 
7/8-11/12 all some^^hat thickened, 12/13 lery slightly so 
Giizzard barrel-shaped, in ii, cesopbagus strengthened in v also 
by shining longitudinal muscular strands Intestine begins in 
XVI Last heart in xii Micronephridia in pustchtellar segments 
of moderately large size, about seven on each side in a transverse 
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row, increasing in size from tbe ventralmost to the fifth, the two 
most dorsal smaller again , this difieience in size disappears 
towards the hinder end, in xi and xti masses of nepfaridial 
tubules aggiegated to foini compact oval bodies, a pan in each 
segment. Testes and funnels fiee in x and xi Seminal vesicles 
m IX and xu, those in ix with almost smooth borders, those m \ii 
racemose Prostates with glandular part as a senes of apposed 
loops , duct very narrow at its beginning, then wider, of some 
length, first foiming a bend, then straight, stout and shining 
Ovisacs in xiv Speiinathecal ampulla elongated, narrower 
towards its blind end and swollen near its base , duct short, 
dilated , diverticulum single, stalked, rounded, attached to side 
of duct, not chambered (text-fig 204) Penial setss (text-tig 
205) 0 79 mm long, 7-8 /* thick , shaft slightly bowed, tnpeiing 
gradually, point fairlv sharp, distal end of seta has a wavj' 
outline , no ornamentation 

Semmls There appeals to be the beginning of n double 
gizzard, such as is found in the genus EudieJioqatter 

Distnhulton Panebgani and Mahdhleshwar, in the W Ghats 

4. Genus EITDICHOGASTER Mtch 

1896 Benhama (part ), Beddard, P Z S 3896, p 209 
1898 DitSiogatin (pnit ), Fedaib, P Z S 1898, p 449 
1900 Tt tgastej (pait ), Alichaelsen, Tier x, p S80 
1902 , Mic’^aelsen, Mt Mus Hamburg, xix, p 13 

1910 Budtchogaster, Mici “Ison, Abh Ver Hambuig’, xix, p 92 
1921 , Stepbciu^on, F Z 8^1921, p 103 

1921 JEudtchogaste} f Micbaelsen, Mt Mus Hambuig, xxxviii, 
p 37 

Setal arrangement lumbiicine Two oesophageal gizzards in 
tivo simple segments Calcifeious glands in the region ot 
segments x-xm, occupying 4, 3, or 2 segments, either as simple 
dilatations of the oesophagus oi as paiied sacs Excretory system 
jmrelj micronephiidial Sexual apparatus fiom purely acantlio- 
driline to incompletely micioscolecine (prostatic poies two pairs 
on xvii and xix, or one pair on xvii or xvm , speiraathecal pores 
tw'O pans on vni and ix, oi one pair on via oi m 7/8) 

Ihstt tbiiuon The genus is confined to India It is one of the 
■dominant genera in West and Central India, its lauge is from 
a section ot the West coast (from Bombay to Baiodn) and the 
Western Ghats in this neighbourhood, across Central India to the 
1 egion of the Ganges delta in Bengal , one species comes from 
Dehra Dun, but this is an isolated station The West and Central 
regions aie the areas w’bere the genus occuis thickly 

The woims which come under the above description were 
separated as a distinct genus by Michaelsen in 1902 , the 
previously known species had been originally described as 
Btcltogasiet (or the syuony'm Bcn7iamta), and had been included 
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by him under Tt u/aster in the Tierreich volume The separation 
ot these geoeia ivas noiv made on the basis of the calciferous 
glands , Trigaster has none, Eudichogaster has them in segments 
vi and xii (wuth, it may be, x and xiii in addition), and Dicho- 
gastei has them in xi\ , xv, and xvi, or xv, xvi, and xvu 
. Evdxelioiiaiitn is to be looked on as descended fiom RamieUa 
^not fi oin Ti u/astet , in spite of the small difference between them) , 
see the dibctission in Stephenson, 1921 sup , in this Micliaelsen 
agrees (1921 sitp ) The evolution has consisted in the duplica- 
tion of the gizzard, and the development of calciferous glands in 
a raoie an tenor situation than that m which they are found 
la the genus Octoehcetus 


Key to the species of the genus Eudichogaster 


1 One pair of prostates and spermathecm 
Two pans ot prostates and spermathecse 

2 Spermathecal diverticulum cauliflower-like, 

consisting of a group, or two groups, of 
ssminal chambeis 

Spermathecal diverticulum single and simple . 
No speimathecal diverticulum 

3 Pcninl setae absent , calciferousglandsmxi, xii, 

and Mil 

Penial eelee piesent, calciferous glands in x, xi, 
and Ml 

4 Conjoined testis sac and seminal vesicle m \ , 

penial setse wavy, pointed, no ornamentation 
Seminal vesicles in ix , penial setse straight, tip 
flattened 

3 Seminal vesicles in ix and xii (or iv, x, and xii) 
Seminal vesicles in xi and xii 
Seminal vesicles in xii onlv . 

6 Penial seise at prostatic pores 

No penial setse at piostatic poies, copulatory 
setse in spermathecal region 

7 Copulatory setse w ithout ornamentation, simple 
Copulatory setae with laige scar-like depressions 

5 Genital papillae on xvi and xx 

No genital papillae on xvi and xx , ill-maiked 
crescentic swellings, paired, concave medial- 
wards, on xvii-xix 

9 Penial setse piesent, capillaiy in form 
No penial setae 

10 Median papillae on 9/10 and 10/11 , lateral setse 

not paired , ab less than half cd 
No median papillae on 9/10 and 10/1 1 , lateinl 
setae paired , ab greater than half cd 

11 Small paired papillae in hue with prostatic 

pores, posteiiorly on xvii and antenoily on 
XIX 

No papillae as for poonensts 


2 

5 


E baiodensis 
E bttihudensisi 

5 

E pat vus 
4 

E clnttagongensit, 

E pustllus 

6 

E bengalensis 
9 

E fahifer 

7 

E midlant 

8 

E ashwoithi 


E prashadt 
E tt ichocheetus 
10 

E tndtcus 
11 


E poonetms 
8 


The five species harodensts, ehittagongensis, patvits, bat kttdensts, 
«nd pustllus show the microscolecuie i eduction of the posterior 
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male organs, and an accompanying redaction of the spermatbecs^ 
to one pair JLn tarodensis there is apparently no sign of a 
reduction in the aaterioi male organs , in chtttagongensts these 
too have been reduced, and the species is proandric, in parvw 
nothing is said as to the testes and funnels, but the seminal 
vesicles, and theiefore quite piobably the testes and funnels also, 
are reduced to one’ pair, in pusillvs there are two pairs of testes 
and funnels, but the seminal vesicles appear to have undergone 
reduction (onlv a single one, in ix, was found in the unique 
specimen) , in ba? Ludffnsts no seminal vesicles were found, and a 
proandnc reduction may he tailing place Though according to 
their structure these five species would seem to be closely related, 
this IB not necessarily so The microscolecine reduction is a 
change which has taken place frequently and independently — it 
occurs in nearly all the subfamilies of Megascolecidte, and the 
species of the present genus which show it are widely distnbuted , 
indeed, three of them represent the extreme limits ot the genus on 
the West, East, and North respectively (Baroda, Chittagong, 
Debra Dun) It is not unlikely, therefore, th.it these species ha\e 
onginated independently in ■various parts of the aiea corered by 
the genus 

E askworthi and prashadx are closely related, and with these 
are perhaps to be associated tndtem and poonensis 

E harodenm would appear to be distinctly anomalous m having 
the conjoined pores of the male deferent ducts and prostates on 
xvui instead of on xvii , the prosfatic poies have been attracted 
backwards instead of, as usual, the pores of the male ducts 
f orw ards 

The nephndia show a number of interesting conditions in the 
species lu which they have been carefully examined Towards 
the hinder end of the body in E ashwoiihi the innermost of the 
transverse senes of micronepbridia enlarges so as to resemble a 
meganephridiuQi ; the number ot micronepbridia in each segment 
seems to be small — in \ar kinnea} t it is about six on eai h side 
In prasliadx much the same occurs , there are about five organs on 
each side, regularly arranged in longitudinal lines, till to'vvards the 
hinder end, where the innermost enlarges and the others become 
smaller, less regular, aud more numerous In haiodensxs the 
three dorsally situated on each side are larger than the rest, while 
at the hinder end tlie inneimost (most ventral) also enlarges In 
hengalensts there are two pairs of large nepbridia per segment, in 
addition to a number of small micronepbridia , tow'ards the limder 
end the inner of the two larger nephndia becomes more conspicuous 
than the other In chtUagongensts there are three or four 
nephndia per segment on each side, arranged m longitudinal lows, 
the outer the longest, near the hinder end the ventralmost 
increases in 8i?e and becomes more conspicuous Much the same 
is the case in barhudensis In tnchoehcelus there are four longi- 
tudinal rows on each side, but here the innermost senes is the 
smallest In jian/w, though the nephndia are “ diffuse,” they aie 
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oE consideiable size In muLlani there are 7-9 on each side ot a 
segment, with no veiy great diffeiences m size 
Thus the number of inicionephridin pei segment is often small, 
ns in Mamiella 


1 Eudichogaster ashworthi MieJi. 

19U2 Uudichuffaste) ashiooithi, Michnelsen, Mt 2tlus Hamburg, 
•MX, p 14 

1910 Iluclichogaste} aahiooithi, Michnelsen, Abh Ver Hamburg, 
M\, p 92 

1910 JOudtcIiot/aste) askioot/ht, Stephenson, Mem Ind Mus xii, 
p 246, pi xi, figs 60, 61 

Length 45-190 mm , maximum diameter 7 mm Segments 
ca 200 Unpigmented, a duty yellowish grey Frostomium 
piolobous Anterior segments from it or v divided, the anterior 
annulus, w hich bears the setae, being longei than 'the posterior , 



Fig 206 —Eudichogaster ashworthx Mich tips of copulatoiy setse from 
neighbourhood of prostatic apertures , a, from Wahi , b, from Poona , 
c, from Saugor , d, from Jubbulpore 


from about vii onwards further secondary annulations also; in 
the middle and hinder ports of the body the segments more or 
less plainly triannulate First dorsal pore in 11/12 or 12/18 
Setse lather small, all ventral,. a6s=Jao=^6c=ca of 

ciicumfereuce Ohtellum ring-shaped, but ventrally less developed 
than dorsally , ^xiii-xm (=3^) The rectangular male field 
comprises xvii— xix, extends outwaids beyond the line of 6, and 
18 somewhat raised Prostatic pores on xvii and xix, on small 
papillm in 6 , the pores connected by E-shaped seminal grooves, 
with a double convexity outw'ards Large roundish raised papillse 
on XVI and xx, outside 6, not absolutely constant , sometimes less 
obvious flatter papillse on xvn and xix immediately medial to 
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Ihe poropliores, oi these may be single and median , on xni-xvi 
the vential seta) placed on naiiow transveise setal papillie Aiea 
of female pore or pores faiily laige, median, tiansveisely oval, 
situated anteiioily on xiv tlpeimaihecal poies two pans, on 
papilliB in ah on the auteiioi annulus ol vni and i\ Sometimes a 
pan ot papilhe outside h posteriorly on viii, and another pnu 
smnldily on i\ , sometimes a midvential papilla po&teiioily on viii 
aud a median papilla on x 

Septa 5/6-7/S very strong, 8/9-10/11 successnely less strong 
Two almost spheiical gizzaids in v and vi Two pans of letoit- 
shaped calciferous glands, in xi and \ii Intestine begins m xn 
Last lieait in xn A pair of laigei nephridia in addition to the 
inicionephndia, near the neive cord m each segment of the limdei 
pait Tw'o pan s ot funnels, the anterioi lathei smallei, in \ and m 
T wo pans ot seminal vesicles, in xi and xii, the anteiioi latliei 
smallei, or thiee pairs, in ix, \ and xn, oi one pan, m xu 



Pig 207 — Eudtchorja’slc) a<ihwo}tJit Micli , tip of copiilntoij seta 
from sporinatbecnl region 


Prost-ifes with veiy long thin convoluted glandular portion, duct 
ilnnnei, fanly short, bent Spei inathecal ampulla long, sac-like, 
flattened, irregul iily iinged , duct nairow’ and veiy short, dnei* 
ticulum enters ental end ot duct, and consists of a number of 
chambers, being almost grape-like, with a short duct , dn ei ticulum 
bound down to ectal pait of ampulla aud to duct {cf text-fig 209) 
boino seta; m neighbourhood of male field (but not at pioslatie 
pores) may be slightly modified by fine sculptuiiiigs (te\t-fag 206) 
Copulatory seta* (levt-hg 207) 0 4-0 5 mm long, straight, some- 
what tliinnei clistally, pointed, wath laige transverse scars which 
have a rathei pi ejecting proximal bolder 

IkstnbuUon Nagpur, Saugor, Bina, Teoi near Jubhulpoie, 
Central Provinces, Olioialnear Indoie, Ceutral India , Paitabgarh, 
S. Itajputana 
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I var kumeari (Sfep7i.) 

1920 Hudichogastei Kmnean, Stephen«!ou, Mesra Ind Mus vii, 
p 255, pi XI. figs o8, 69 

Segments 120 Length 80 mm Colour bufE, no diffeience 
(jeUveen dorsal and vential surfaces Fust segment small, divided 



?ig 208 — Endichogaster oshworthi ilicli var Inineati, clitellurn and mala 
genital region, seminal grooves not seen, the grooves slionu aie 
irregular fiesui es m the floov of the H-shaped depression 

by a median groove on dorsal suifnce The interval ab—^cd 
Clitellurn nell maiked, xiu-xvi (=4), deficient lentiollv in a 



5ig Q0& —Etidtchoga^fer ashtooi fhi ^lich var AnineaTi, sptrniatheca 

V-shaped interval on xiu Male field (text-fig 208) lectangiilai, on 
xvu— XIX , margins much thickened , from the antenoi and pos- 
terior margins backward and fornaid projections respectiv civ, so 
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that theie is a central H-shaped depression , floor oE depression 
deeplj fissured Prostatic pores in the four angles of the Hi lu b 
or ab , seminal giooves as in type toim In addition to the paired 
papillae on xvi and xx there may be median papillae in these 
segments In the speimathecal legion the paiied papillae on Tin 
and IX (not those on which the spermathecnl pores aie situated) 
aie lurtiier foiwaid, and touch the spermatliecal papillae on the 
outer side of the latter, including the lateial setae 

Septum 4/5 thin, 5/6-11/12 moderately stiengthened Micro- 
nephndia behind x airanged in transveise rows, about six on 
each side of each segment , tonards the hmdei end the inneimost 
on each side becomes much thickened and inoie opaque, and hence 
much more conspicuous than the rest Copulatory setae 0 73- 
0 87 mm long, 25 /x thick , the scais apparently more semicircular 
and fewer than in the type form , the setae are exactly like those 
of prasliadt 

Distribution Kasik (ca 80 m N E of Bomba}*)* 


2 Eudichogaster harkndensis Stepli. 

1921 Eudichogaster brnkudennSf Stephenson, Rec^Ind Mus zxu, 
p 766, pi xwiii, figs 12, 13 

Length 57 mm , maximum diameter 1 75 min Segments 130 
TJnpigmented Frostomium proepilobous Boisal poies from 
11/12 Setas paiied, in middle of body ab=\aa or nearly 



Fig 210 — Eudichogaster barJntdenstb Stegh , spermatbeca 


sos=^6c=|cd, further back be and cd may be almost equal, 
behind clitelliim abss^a= dd=halt of circumference (or 

•f in anterior pait of body) Chtellum xiii-^xvii (= 4|) Pro- 
static pores one pair, on xvu, on round papillae between a and 5 , 
the pores slit-like, oblique, divergng behind Pemale poi es minute, 
in a circular white patch anteriorly on xiv Speimathecal aper- 
tures one pair, as very minute white points on viii, just in fiont 
of setae a 

Septum 4/5 thin, 5/6 extremely so, 6/7 and 7/8 also very thin, 
8/8 thin, 9/10 and 10/11 slightly stiengthcined , 11/12-13/14 thin 
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but shghtly thicker than those which follow. Gizzards in v and 
I'l Calciteious glands in x, xi, and xii, diminishing in size back- 
wards Last heait in xii Nephridia ol inodei.ite size, behind 
■clitellar region forming a tiansveise low of four on each side, 
those towards the vential end of tlie low smnllei and closer 
togethei , tun aids the hi ndei end of the body the innermost of 
each row enlarges, and there aie here three on each side — a long 
thin loop between d and the middorsal line, a smallei oigan in c, 
and the laigest and thickest extending fiom a ontwaids to between 
h and c Testes and tunnels ftee in x and xi (testes not actually 
identified in x, but funnels in x largei than those in \i) No 
seminal vesicles Prostates one pan, in xvii, tiansx eisely disposed, 
duct thin, tiansveise, equal in length to the glandular portion 
Speimathecse (text-fig 210) one pair, each a iiaiiow elongated 
cylindrical tube, with small sac-hke diveit'culum towaids ectalend 
Penial setaj (text-fig 211) 0 53 mm long, \eiy slender, bowed 



Fig 211 — EvdichogasterharkudensisS^^h , penial Bets:, a, general form, 
X 125 , h, distal end moie highly magnified, X 500 

towards distal end shaft somewhat sinuous in outline in distal 
part , tip ends in a small flattened expansion of lounded outline 
No copulatory setae 

Disti ibution Barkuda Island, Chilka Lake, E coast 


3. Endichogastei barodensis Steph 

1914 Eudtchogastet barodensis, Stephenson, Eec Ind Mus. x, 
p 338, pi xxxYi, figs 13, 14 

Length 74—100 mni , diameter 3|-4 mm Segments 163-167 
Coloui pale yellowish brown, unifoim all over, except clitellum 
which is darker Piostomium piolobous, segment i partly divided 
by a middorsal groove Segment iv biannulate, v triannulate, 
^ i-xi 4-annulate, xii triannulate with othei secondary rings m 
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addition, ‘behind clitellura timnmilate Doisal pores from 12/13 
Setse closely paired, dd= \ oEciicumference 

Cktelluin Jtin-^wiii (= 03 ), 01 slightly shoiter at each end 
Male genital held ivith tom flat jiads , one on 17/18, tian&veisely 
elongated, from between ti and h to the corresponding point on 
the othei side, aiiothei similailv placed on 18/19, the two 
remaining foim a pan on XMii, small, including setae ab and 
extending somewiiat bejoud them iiiwaids and outw'ards , thus 
the \eiitral pait ot xmii is enclosed b} foui cushions Fiostatic 
poies not visible exteiiialh , fiom iiiteiiial dissection duct ends 
on xviii, in ab, neaih in b , set® of x\ii and mx present , set® a 
ot XV 111 absent I'emnle pore inidveiirial, indicated by a small 
whitish aiea in fiont ot setal zone ot xiv An anterioi genital 
area with a tlaiisveisely elongated pad (otten not well niaiked) in 
7/8 extending outwaids bevoiid b, including the hinder annulus 
of VII and the anterioi oneotviii, spermathecal poies pi obably 
lepiesentfed b} a pan ot nnniite dots on the pad, in line wnth h 
small ddikish spots 111 a tiansveise line on the middle pait ot the 
pads (as also on the anteiioi ot the toui pads in the male area) 

Sep^a 5/b (the hist) to 10/11 model itely to consideiablv^ thick- 
ened ' Gizzards in v and vi, large, subglobular Calciterous 
glands two pans, in xi and xii, subglobulai and set oflf from the 
gut Intestine begins In XV liast hearts m xin Mici onephndia 
in regular tiausverse lines in all postchtellar segments, the three 
dorsal laigei than the rest on each side , at binder end the 
ventralinost ha^. become much Inrgei and is equal in sue to any ot 
the senes Testes and funnels fiee in x and xi Seminal vesicles 
large an^ lobed in iz and xii , sometimes rudimentary vesicles in 
X also Prostates a single pair in xvjii-xix, much coiled , duct 
gently looped once or twice, ending in xviii, the two vasa 
defeientia of each side pierce the body-wall still ununited, close 
to and on the antenoi side ot the ending of the piostatie duct 
Sperm^hec® one pan, the ampulla somewhat conical with the base 
towaids the surface , duct narrow and shining, m a gentle 
S-sh^ped curve, two-thirds as long as ampulla, div'erticulum 
cauliflower-like, bound down to duct and base of ampulla, or the 
seminal chambers ma} be in two gioups instead ot one I^o penial 
or copiilatoiy set® 

IhstnbxAtion Saroda 


4 Endichogaster bengalensis Mxch 

1610 JBudichugastet bengalensis, lilicliaelsen, Abh 'V’ei Hambuig, 
xix, p 9f>, pi figs 27, 28 

1916 Xhtihchogastei bengalensis, Stephenson, Bee Ind Mus xii, 
p 344 

1920 JSudtchogastei bengalensis, Stephenson, Wem Ind Mus vu, 
p 248 

liength 40-54 mm , diameter 2-2^ mm. Segments 94—124. 

Colour light grey, unpigmented Prostomium tanj lobous, borders 
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of tongue parallel , or proepilobous, w ith a pan of shallow groo\ es 
doi sally on i winch do not reach 1/2 First dorsal poie in 10/11 
01 11/12 Setee faiily uidely paiied, especially the lateral, 
aa ah ho cd=15 6 12 8 , dd=^ ot circumterence in middle 
and hinder parts of body, of ciicumference in anterioi part 
Chtelluni ring-shaped, xir-^x\’ii (= 3^) , ventially does not 
include any of xvii Prostatic poies on xvn and mx, immediately 
internal to h , seminal giooves stiaight, except that they are bent 
inwards at both ends Speiuiathecal pores at the site ot the 
(missing) set® a of vni and ix, surrounded by small soniewhat 
daiker areas Occasionally thiee pairs of papill®, oial, in line 
with ah, on viii, ix, and x 

Septum 5/6 thin, 6/7—11/12 strengthened, especially 7/6—10/11 
Gizzaids laige, in v and vi Calcifeious glands in x— xiii, as 
bulgings ot (Bsophagus with low transveise lamell® on the vential 
wall Last heart 111 Ml Micionepbridia more numerous tou aids 
hinder end, in addition, two pans of largei nephndia per segment 
from genital region onwards , towards the hinder end the inner 
of the two becomes more conspicuous Two pairs ot testes and 
tunnels, m x and xi Two pairs of grape-hke seminal vesicles 
m xi and xii Prostates with thick and long glandular part 
pressed together and flattened, duct thinnei, shorter though 
still relatively long, with a tew small undulations Sperma- 
thecal ampulla almost spherical, duct as long as ampulla, 
scarcely half as thick at its ental end, thinner ectally , diver- 
ticulum at ental end of duct, knob-like, without stalk, enclosing a 
few iiregidar seuunal chambers, or there may be two diverticula, 
each perhaps the equivalent of one of the seminal chaiiibeis 
Penial setse 0 7—1 3 mm long, gently curved (more stiongly at the 
distal end) , tip claw-shaped or simple and blunt, pioximal to tip 
shaft clothed with nnmeious fine spines which may oi may not 
be longer nearer the tip. 

Setiiarha The specimens that I examined seem to diffei from 
Michaelsen’s originals in llie spermathecte and penial setae; 
possibly also in the nephndia, though Michaelsen’s specimens 
were badly preserved and hence the nephridial characters scaicelv 
detei minable 

J3isti ihiition Paymahal, and Tnbeni near Calcutta, in Bengal; 
neai Cuttack, in Onssa, Marble Eocks neai Jubbulpore, in the 
Central Provinces 

Eudichogaster chittagongensis Slqdi 

1917 Eudtehvg aster chittagongensis, Stephenson, Rec Ind Mus 
xiii, p 411, pi xvui, hgs 31-33 

Length 30 mm \ maxiiiium diameter 2 mm Segments ^ 121 
Colour an indefinite grey Piostomium triangular, epilobras 
Dorsal pores from behind chtellum Ahss^aa=^ ^6c==§cd, d beir^ 
below the lateral line , towards hinder end set® less closely paired, 
«6=ia«=?6c=4c£Z, d being about the lateral line Clitellum 
^xiii-i-itvii f = 4), smooth, constricted Posterior part of xvu. 
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behind clitellum, is depressed, prostatic poies on xvii as sboit 
oblique slits between a and h Female pores on xiv, 3 ust in fiont 
o£ setSB a on each side Sperinathecal pores on mu at site ot 
\eutidl setsB (^) 

bupta 4/5- 7/8 thin, 8/9-12/13 slightly stiengtbened. Gi/isards 
laige, in v and m Cnlciferons glands toim small uhite snellings 
m X, XI, and xn Last heart in xii Micronephridia as looped 
tubes, behind piostatic legion in thiee or four longitudinal lows, 
the dorsal loop the most elongated , behind middle of body tliree 
ions, near hindei end the ventialmost incieases in size and 
becomes more conspicuous A pan of conjoined testis sacs and 
seminal ^eblcle8 in x, large, opaque and white attached to 10/11, 
meeting abote alimentary canal Prostates a single pan, lery 



Fig 213 — ’Evdvshogaslerckittagongennb 
Stcpb , outline of penial sets 

small, in xaii, placed tiansveisely , duct thin, about as long a^ 
glandulai portion. Helatnel> laige ovisacs in xiv Spermatbecae 
(text-fig 212) one pair, each a twisted tube without distinction of 
amj^lla and duct Penial setae (text-fig 213) 0 58 mm long, ca 
3 5/z thick, lathei w'hip-like, slender and rather w av,v, w ithoul 
ornamentation 

Dtsti ihutioa Pangamati, Chittagong Hill Tracts, Bengal 

6. Eudichogastei falcifer Suph 

1920 'Eudichogastei falcifei, Stephenson, Mem Ind Mus m, 
p 252, pi vi, hg oo 

Length 40 nnn , diametei 2 mm Segments 128 Colour a 
nondescript \ellowisb giey, no diffeience betw'een the dorsal and 
lentral surfaces Prostomiu'ii proepilobous Dorsal pores from 
12/13 In middle of body ah rather greater than i he, rnthex less 
than iaa, and nearly equal to cd, bbhind genital legion ah is 
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about equal to ^aa and ^5e , in front of genital region ah = fua 
ss|-&ca=|«2, dd=ca -I- of circumference Clitellum indistin- 
guishable A sbght whitening and thickening of ventral suiface 
of xvii-xiz, better marked laterally where theie are definite ridges, 
these turn in at their ends so as to enelose the centre of the area 
as within brackets Prostatie pores apparently in the position 
of set® a of xvii and xix , seminal grooves crescentic, convex out- 
wards Female pores ^ Spermathecal pores ’ 

Septa 6/7 and 7/8 thin, 8/9-10/11 slightly thickened Large 
gizzards in vi and vii Calcifeioiis glands three pairs, in x, xi, 
and XU, roundly ovoid. Intestine begins in xv Last heart in xii 



Fig 214 — Eudtchogaster falcijer Stepb 
penial seta , X co 700 

Funnels free in x and xi Seminal vesicles in ix and xii, some- 
what lobulated and i ather granular-looking Pi ostates Sperma- 
thec® t« o pail s, the ampulla a small oi oid sac iiarrou ing to become 
the duct, which is half as long and half as u ide as the ampulla , 
diierticulum simple, finger-shaped, half as long as ampulla, arising 
ironi 3 unctioa ct ampulla and duct Penial set® 0 8 min long 
8-9 fjt. thick , distal poition gently curved in a sickle-shape, tip 
slightly bent m the opposite direction and bluntly pointed , towards 
the tip a numbei of indentations in the margin, which, however, do 
not foim spines standing off fiom the shaft 

Distnbtitton Jubbnlpore and Saugor, Central Provinces 
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7 Eudichogaster mdictiB {Btdd ) 

1896 Benhamxa tndica, Beddard, P Z S 1896, p 209, text-fig 3 
1900 Trtgaster tndica, Michaelsen, Tier x, p 333 

Length 75-100 mm , diameter ca 4 mm Frostoimum large, 
no dorsal piocess. Dorsal pores present Setse db closelv paired, 
4sdz=2^db^ not paired , all setss ventral , setse shed in xvii, xviii, 
and XIX at maturity Clitellum xm-xvi (=4) G-enital papillie 
present in spermathecal region, a pair of large papillae on iz, 
-vrhioh include the setse (apparently both dorsal aud vential 
bundles) , a single median papilla on 9/10, and another on 10/11 , 
■on each of these latter a row of pores “ which appear tiTcorrespond 
to glands like the capsulogenous glands ot PerichcBta ” 

First septum is 4/5, 6/6-7/8 moderately thickened, also 8/9- 
11/12 to some extent G-izzaids stout, in v and vi Calciferous 
glands in xi aud zti Intestine begins in xvi Last heart in xu 
Nephridia of the diffuse type Testes in xi (? immature), funnels 
in X and xi, those in x smaller Seminal vesicles a single pair, 
in XU Prostates very long and coiled Spermathecie two pairs, 
in viii and ix, diverticulum near the external aperture, incon- 
spicuous, apparently tnfid or quadnfid Ifo penial setse Copu- 
latori' setse of ix on papillse, rather longer than the oidinary setse, 
less carved, distal extremity ornamented with elegantly disposed 
seraioirculat ridges 

Remarks The details of the male field can only be gathered 
uncertainly from the figure There appears to be a rectangular 
male field, whitish, coveimg xvii-xix, with a transveisely oval 
depression across the middle, t e , acioss segment xviii , the pro- 
stntic pores in a on xvii and xix, each pair connected across the 
middle hue by a transverse groove 

DistnlmUon Thana, near Bombay 

8 Eudichogaster muUaui Ste^h 

1922 Eudtchoffasiei mullani, Stephenson, Rec Ind Mus xxi, 
p 438, text-fig 4 

Length 134 mm , diameter 6 mm Segments 200 Colour an 
equable light grey Anterioi end rather bulbous, secondary 
annulation in anteiior segments from iv to clitellum Fiostomium 
small, piolobous, a median dorsal groove divides segment i 
througbout its length Dorsal pores fi om 12/13 (pei haps a small 
or rudimentary pore in 11/12) Setm not visible in ii-iv, and 
only a few in v and vi, in middle of body o6=|aa=f6c=|c<i, 
and d<2=ca 4 ci^<!i>^foreuce, behind the genital region a5=ja« 
s=s^dc=fccl, and dd=^ circumfeieuce , latios in anterior seg- 
ments about the same as the last Chtellum ^xni-^xvn ( = 4) ^ 
Segments x\ii-xix depiessed midventrally, with an irregulai 
.raised rough patch in the middle of the depression Prostatio 
jiores apparently on four small papiUss at the angles of the 
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depression, in line with b, slightly in front of the setal zone of 
xvii and behind that of xix Two unpaired inidventral, small 
papillie, posteiiorlj on xvii and xtx Mpermathecal pores in front 
of the setal zones of viii and ix, between b and c but nearer to b 
A tiansveisely elongated roughened slightly elerated patch, 
including both jiaiis of setae, but on the whole rathei behind 
•the middle of segment viii 

Septa 5/6-10/11 moderately strong, 8/9 and 9/10 the thickest 
11/12 also soineu bat thickened G-izzards iii v and vi, the pos- 
’terior of the two rathei sinallei Calciferous glands in xi and zii, 
kidney-shnped, well set off, attached by one edge to the oesophagus 
Last heart in xii Micronephridia behind genital region in a 
~transveise low in each segment, about nine on each side, no 
inaiked difference in size, but the inner of the series rather 
sinallei , towards hinder end about seven on each side, the inner- 
most a little larger than the rest Testes and funnels free in x 
and XI Seminal \ esicles in ix, x, aud xii, all sinat], those in 
X smallest of all, and may be wanting on one side Prostates 
-small, in x\ 11 and xix, the glandulai pait in a few loose loops, 
duct thin, shining, of same diameter as glandulai pait Sper- 
mathecae in viii and ix,'inu^lla small, ovoid, duct short, rela- 
tively wide, dixeiticulum small, wait-like, on s’Je of duct 
■Copulatoiy setae iii site of vential bundles of mu, 0 7 mm or 
more in length, 16 /i, thick in the middle, distal half cuived 
through a quaiter of a circle, oi bent or twisted more ii regularly , 
tip ends in a blunt point, no ornamentation 

Disti liiUion Soinbay 


9 Endichogaster parvus {Fedarb) 

1898 DicJioffttstei pm vus, Fedarb, P Z S 1898, p 499 
1900 Tnqastei pm va, Michaelsen, Tiei x, p 334 

Length 40 inin , diameter 2 min Segments 132 Loisal 
spores from 11/12 Yential setae paired, lateial distant (ns fai 
apart as be), bc=2ab = cd CJitellum xni-xvn (=5), saddle- 
shaped on xvii only Piostatic poies one pair, on xvn, on ill- 
defined wrinkled papillae, winch approach each other anteiiorly, 
poies also obliquely placed on the papillae Female pores on <i 
kidney-shaped area Spermathecal pores inconspicuous, on viii, 
just in fiont of and between the lines of setae a and b 

G-izzaids in v and vi, the anteiioi rnthei more globular Calci- 
feions glands small, lu xi, xn, and xni, the anterioi pair the laigest. 
Kepliiidia diffuse, but of considerable size Seminal vesicles m 
XI, tongue-shaped Prostates one pan, zigzag, duct about as 
thick as glandular portion Spermathecae one pan, in i in, tubulai, 
slightly bulbous at the innei end , no diverticulum Ifo penial 
setae 


Dist7 ibution Dehia Dun, D P 
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10. Endichogaster poonensia {Fedarh) 

1898 JBenhamta poonenais, Fedarb, J Bombny Soc xi, p 434 
pi I, fig 10, pi 11, figs 3, 4, 9 
1900 Ti igaiter poonensta, Micbaelsen, Tier x, p 333 

Length 134 mill , diametei 3 mm (Segments 167 Sefae closely- 
paired , ho lathei less than aa, cd=3 ^ab , dd greater than the half 
cirqiimfeience Clitellum not \iell marked, appeals to end at xvi 
doi^ally, but continued to xx lentrally (V) Piostntic poies on 
‘ XMi and XIX, in ub Small papillce, in line with the male pores, 
at the posterior edge ot xvn and anterioi edge of xix , ventral setra^ 
of XX on a papilla Spei mathecal pores two pairs, in 7/8 and 8/9 
Giz/iards in v and vi, subglobular, the anteiior larger Calci- 
ferous glands globular, in xi and xii Last hearts in xii Intestine 
begins in xiv Seminal vesicles in xii, bent and tongue-shaped 
Pi estates with very* twisted glandular part, almost toiming a knot, 
pigmented . duct long, straight, of same diametei as glandular- 
part Spermathecffi two pairs, in viii and ix , ampulla o\aI, faintly 
annulated , duct of same length as ampulla, relatively very' thin, 
sinuous neai its ectal end, diveiticulum fiom junction of ampulla 
and duct, with numerous projecting seminal chambers No penial 
set® Copulatory setro 3-4 times as long ns ordinary set®, shait 
almost stinight, the end notched, and with a small number of 
relatively stout spines 

Remarks Some details in the above aie not mentioned m the 
original text, and nie taken fiom the figures 
DiitrthiUion Poona ’ 


11 EndicAogaster prashadi StepJi 

1920 Eitfltc/ior/aatci praahadi, Stephenson, Mem lud Mus vii, 
p 260, pi XI, fig 64 

Length 35—67 mm , diametei 3-4 5 mm Segments 140-168. 
Colour yellowish brown, with only a slight diffeience between 
dorsal and vential sui faces Prostomiuin piolobous Dorsal 
pores from 11/12 oi 12/13 In geneial ab=-^;^aa=^bc=^cd, 
in front of the male apertures bo becomes rather smallei aud cd 
inereaso®, dd=ca ^ ciicumfcience Clitellum absent (2) On 
xvn and xix a pm ot ill-defined papillre or whitish thickenings of 
the body-wall, trmsveise in diiection, with their centies near b, 
on xviii a similai thickening which unites the outer ends of those 
on xvii and xix, thus making a ciescentic swelling on each side 
with its concavitv inwaids (text-fig 215) Piostatic poles in oi 
just internal to the line b, seminal giooves slightly bent inwards 
at tiie middle of their length Female poie oi poies peihnps- 
within a minute w'hite spot anteiioily on xiv Small tiansveisely 
elongated white cushions on viii and ix, in the position of the ventral 
setal bundles, from internal dissection the spermathecal pores 
appeal to be betw'eeii the sites of set® a and b on these segments 
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Septum 4/5^ thin, 5/6-9/10 moderately strengthened, 10/11 
slightly 60 , 11/12 still less so Gizzards m v and vi, large, 
rounded and firm Calciferous glands shortly stalked, in xi and 
XU Intestine begins in xr Last heart in xii Nephridia in 
five longitudinal row s on each side of the body , tow ards the 
hinder end the innermost on each side increases in size, while the 
otheis become smallei and more numerous, losing their regularity 
of arrangement Testes and funnels free in x and xi Seminal 
vesicles in ix and xii, or perhaps sometimes in xii only Prostates 
two pairs of small thin convoluted tubes , ducts of the same dia- 
meter as the glandular portion, a little more shiny m appearance 
Spermathecse two pans, in viii and ix , ampulla an elongated ovoid 
sac, duct as long as ampulla, duerticulum single, ovoid, ap- 
parently not chambered, attached by a short thick stalk to base of 
ampulla, bound down to duct and base of ampulla by connective 



Fig 215 — Eudtchoffaster prashadt Steph , 
male genital area 



Fig 216 — Eudichogatter prashadi 
Steph , distal end of oopu- 
lator; seta , X 500 


'tissue No penial sette Copulatorj setae (text-fig 216) like 
those of E ashworila , 0 47 mm long, 16 g. thick, almost straight, 
slightly bowed towards distal end, tip pointed and rather claw- 
shaped, distal fifth of shaft marked b\ a numbei of large hollows 
scooped out of the shaft w ith sharply defined crescentic proximal 
border 

Eemarls In this as well as in several other species the period 
of full sexual maturity must be limited to a relatively short period, 
if this IS to be measured bv the presence of the clitellum 
This species has much in common with E inihcus 
Eistinbutvon Poona and Surat in W India , Paha, Indore, and 
Mhow in Central India, Khnndwa, Saugoi, and near Jubbulpore 
in the Central Provinces 
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19 Indioliogaster pasillnB Suph 

1990 Eudtehogaatet punllta, Stephenson, Mem ind Mas m, 
p 26S, pi XI, figs 66, 57. 

Length 28 mm., maximum diameter mm Segmentsca 110 
Oolonr , greyish. Prostomium proepilobous Dorsal pores not 
TiBibld in front of olitellum. In middle of hoBy a6=:|aa=|5e 
ssfod or nearly ; the same immediately behind the clitellum, in 
front of the clitellum he and ed aie equal, ahi=^cd ChteUum 
swollen, well defined, including xiii-xvi ventrally, and xvii also 
lateredly and dorsally (= 4 oi 5) Frostatic pores a single pair 
on xyu, as transverse slits which take up the interval ab Female 
pores probably m a whitish area, slightly hollowed, anteriorly on 
xiv. Spermathecal pores ? 

Septs 7/8-13/14 slightly strengthened G-izzards relatively 
very large, probably in v and vi (possiblv in vi and vii) Calci- 
ferous ^ands three pairs, in x, xi, and xii, not sharply set off , 
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Fig 217 —EuiichogasUr pusillm Fjg 218 —Eudtehoga^er pustllus 

Steph , epernialhecB Btepb , tip of ppninl aeta 

those in x the largest, those in xi the smallest Intestine begins 
in XV Last hearts in xii Testes and funnels fiee (probably) in 
X and XI Seminal vesicles in ix only Prostates one pair, in 
xvii, short tubes bent once or twice , duct opaque white, not 
shming, almost as long as the gland, very fine, but widens gradually 
towai ds ectal end Ovisacs present in xiv Spermathec® (text- 
fig 217) a single pair, in vii, appealing to open in or near 7/8, 
each IS a long natiow twisted tube, somenhat uider at its ectal 
end, wheie a short muscular duct about one-third as wide as the 
ampulla leads to the extenoi , no diverticulum , the whole organ 
looks at first sight remaikably like a nephridium Pemal set® 
(text-fig 218) 0 56 mm long, and only 4 yx thick , shaft almost 
straight, tapeiing very gently towards the tip, which is flattened 
and sbghtly expanded 
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Remarks The species was described from a smq;le specimen 
There was only a single seminpl vesicle, on the right side. 
Dtstnhution Saugor, O P . 


13 Eudichogaster trichochatas Stepli 

1920 Eudtchogatter irichochalus^ Stephenson, Mem Ind Mus. vii, 
p 249, pi XI, figs 62, 63 

Length 32-45 mm ,« diameter 1 75-2 25 mm Segments 103- 
128 Coloui a lellowish grey, uith no difPurence between dorsal 
«nd ventral surfaces Prostomium epilobous pointed behind, 
.the point continued back as a groove as far as the first furrow. 



Fig 219 — Endtchugaster U tchochatus 8teph , penial seta ; o, entire setm , 
h, llie lip, wore highly naagnified , X 650 

Dorsnl poies 12/13 oi 13/14 In general ah=^ to ^aa=^bc 
—^cd, in fiont of clitelhim ab is wider, =ca , dd=:neaTly 
half of circumference Clitellum absent. Male field a w'hitish 
lectnngular thickening, including xvii-xis, extending laterally to 
between b and c Prostatie pores small transverse slits corres- 
ponding in position to ab, on xin and xix , seminal giooies 
longitudinal between the outer ends of the slits, m line with b 
Peinale pores as a pair of tiny white thickenings 3 ust in fiont of 
and internal to set® « on xji Some thickening ventrally on Tin 
and IX , but spermathecal pores not seen externally (w tnf) 

2e2 
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Septum 4/5 somewhat strengthened, 6/6-7/8 <inn, 8/9 some- 
what strengthened, 9/10 slightly so G-i/zards relatively large, m 
V and VI Calcifenms glands in x, xi, and xn, not set off. Intes- 
tine begins in xiv ? Last heart apparently in xii. Micronephndia 
in four longitudinal rows on each side, the innermost series the 
smallest Testes and funnels free in* x and xi Seminal vesicles 
m xn only, with* lobed margins Pi estates two pairs, twisted 
tubes Spermathecffl two pairs, in \iu and ix, ending on body- 
wall apparently between the site of set® o and b , ampulla ovoid , 
duct as long as ampulla, not constricted off, a little wider above p 
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Fig 220 —Eudxchogasier inoliochatits Stonb , tip of copolatorv 
wta, xca 400 

diverticulum single, shortly finger-shaped, one-third as long as 
ampulm, to the base of which it is attached. Feiiial set® (text- 
fig 219} up to 2 mni long and only 5~6 fi thick, capillaiy, undu- 
lating, no ornamentation, tip bifid with a web spanning the 
angle Copulatory seta (text-fag 220) 0 42 mm long, 1 3 jl thick , 
shaw almost .straight, with a bend at the proximal end tap 
slightly claw-shaped, bluntly pointed, ornamentation of short 
transverse ridges on the distal part of the shatt 

JJuitnbutwn Bombay, and Palciiar (N of Bombay) 


6 Genus EUTYPHtEUS 


icol Mag N H (6) ^11, p 219 

ifaf Quait J She Sci xxit, pp 111,117 

,««« Beddnrd, Slonog p 472 

Slichaelsen, Tier x p 322 
Joni Beddnrd, P Z S 1901, i,p 205 

Too? Michaelsen, Mem Ind AIus i, p 216 

1921 Michaelsen, Sit Mus Hambuie, xx'etiii, p 87 


Setal arrangement lumbiicine An enlarged ossophageal gizzard 
ID a space foimed by the fusion ot several segments A pan of 
calciferous glands imbedded in the oesophageal wall in xii Purely 
micronephridial Sexual appmatus puiely microscolecine (con- 
joined pores of prostates and mole ducts on xvii , spermathecal 
pores one pair, in 7/8) , holandric oi metandiic 
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The genus was instituted bv Beddard in 1883 for E onentalts , 
E gammtei was added, and a dehuition of the genus w'as given, lu 
1888, Bourne added E maso7it in 1889, and Bosn E foveatvs 
m 1890, with E hvis, which however is insufBcieiitly described 
IVitli the exception ot the addition of E mcommodus and mc7iolsoni 
by Beddaid in 1901, notliing more w’as added to the genus till the 
publication of MiohaeUen’s woik (1907, 1909} on the Indian 
Oligochieta Since then the genus lias grown rapidly 

The species mav be divided int^ two groups, those of each 
gioup having a veiv considetable reseiiiblaiice to each otliei The 
larger gioup especially has a particul|iily uniform facies, its species 
having the following chaiacters (oi most of them) iii common — 

Certain septa in the anterioi part of the bod3’^ are wanting , 
these are (perhaps always) 6/7 and 7/8, and the two septa w'hich 
are present in ti ont of the gap are 4/5 and 5/6 Aftei the intei val 
come three septa extremely close together, and .ill thickened , these 
three are displaced backwards,the fiist of them very considerably 
The next septum should be 11/12, but typically lu this group ol 
species it does not exist as a definite septum at all , theie is, 
however, on the flooi of the body-cavitj’^ in this region a. quantity 
of matted connective tissue, which also suiioimds the ahmentaij' 
canal, and which envelops the heart of segment xi , the tissue 
binds dow’n the heat t to the gut 

The iitimbeting of the segments in the dissection is thus not 
without difficulty, since confusion necessaiily aiises from the ab- 
sence of some and the displacement of other septa , but it the 
numbering is carefully worked out from the segmentally arranged 
vascular commissures the above airaugement will be found to 
hold 

The dorsal vessel does not extend to the anterior end of the 
body, but comes to an end behind the gizzard bj' dividing into two 
blanches, of w hich one goes to each side as the vascular commissure 
of segment in , these are situated immediately behind the gizzard 
and immediately in front of another pair of lateral commissures, 
those belonging to segment vni, which run on the anterior face 
of the septum behind the large gap The position of the first pair 
ot commissuies in relation to the gizrard enables us to place this 
oigan morphologically in segment vii, though septa are absent 
from this region 

The seminal vesicles (moiphologically to be accounted to 
segment xii) take origin from the matted connective tissue w'hich 
represents septum 11/12 , they are thus not seated on a septum 
in the normal wav , undercover of this tissue they communicate 
with the testis sacs The vesicles may project forwaids so as to 
occupy segment xi, which they could not do if there were a septum 
between xi and xii , they have a flatteued-form and extend back- 
w ards, embracing the sides of the alimentpry canal, for the space 
of a few segments , their margins are lobulated, and their surffice 
often granffiar 
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This group of species is nietnndiic , the testis sacs lie on the- 
floor of segment s.i, and often communicate witli each oihei 
The other section of the genus is holandiic, huxing testes and 
funnels in segments x and xi, and seminal i esides in ix and xii 
Here too septa 6/7 and 7/8 are absent, but 11/12 is normal , the 
heart of segment xi is not bound down to the gut Thedoi^al 
vessel IS continued forwards over the gizznid ns fai as the 
phaiynx, giving off lateial commissures in the usual way 

Certain characters appeal to be common to the w bole genus — 
to both the metandne and holandric species 

The calciferous glands are a single pair, in •-eginent xii, of a 
peculiar type desei ibed bv Stephenson and Frashnd (91) They 
show externally only as a swelling ot the gut, but project into 
and narrow the lumen of the canal In some species ot the 
genus a senes of paired saccuh ha\e been described on the 
intestine, in about five successive segments in the middle of 
the body , they may not improbably be a general charnctei of the 
genus, though they haie not as a rule been noted by recent ob- 
servers, who have not usually opened the worms in this region 
The sperniathecffl are alw'ays veiy shoitly stalked, and the- 
diverticula are usually in the form of small seminal chambers, 
sessile on the duct- singly or in groups The penial sette, present 
in a considerable majority of the species, are often disappointingly 
difficult to describe, owing to their softened or deformed ends 
The genus is to be denved flora Eudichogneter The micro- 
scolecine reduction is completed , t e , the postenor pair of 
prostates disappeais, and the openings ot the vasa deterentia 
are shifted forwards to join those of the anterior prostates on 
segment xvii , since only one pair of spermnthecal pores can be 
apposed to the single pair of prostatic pores in copulation, the- 
postenor pair of spermathecss also disappears In the holandric 
species the process ot leducbon has stopped here In the 
majority, however, the metandne condition has supervened — 
the anterior pair of testes and funnels have disappeared, along 
with their ducts and testis sacs Even in some of the holandnc 
species we see this change beginning, the anterior pair of testes, 
or funnels, or seminal lesicles, or all of these, being smallei than 
the postenor 

The two gizzards of Eudtehogaster have fused, aftei the dis- 
appeatance of the intervening septum, and the calciferous 
glands are restneted to segment xii 

Dwt* iJuficii (Chart V) The genus is entiielr confined to India, 
It inliahits the entire Gangetic plain, and the Himalayas to the 
north of this , its range is trom the South Punjab (one or two- 
widely distnbuted species even in the North Punjab) to Bangoon , 
the widely wandering species E tvttUom has spread into Central 
India and w estward as far as Baroda. 

The species with the widest distnbution are wdlicnt (Hoshiarpur 
to Calcutta, with the extension to the west just mentioned); 
tneommodus (Bawal Pindi in the extreme north to Calcutta) , 
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masaiit (the whole of the Gangetio plain from Dehia Dun 
downwards) , mchohom (the whole of the Gangetic plain) , and 
mohatnmedt (Raw al Pindi and Allahabad) 

Chaet V. 



Key to the ^nes of the genus Eutyphmus 

'r^Two pairs testes, two pairs of seminal 
vesLcles m ix and xu 2 

One pair testes , one pen semmol Tcsiciea, 
in xii (and following segments) only* 6 

2 Nopeni^setsa ^ 

Penial set® present ^ i 

8 No genital markings v " 

Gemtal maiiangs present , •» 


E quadrtpapillattu, 

S 

E moiammedt, 

4 
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4 Spermathecal di\ erticula in a ring i ound base 
Spernintliecnl dneiticula t'wo, stnlbed, op- 
posite 

Sperniatbecal di\ erticulum single, sessile 
6 Genital markings absent 

Genital markings picseiit, unpaired 
Genital maikings piesent, paiied 

6 Penial setae omameuted vritli fine hairs 
Penial setie oinniiiented with fine points 

7 Points on penial setae scattered , tw o simple 

sperinntliecal di\ erticula 
Points on penial setre lerv close set , two or 
three compound dii erticula, or a fan- 
shaped senes of seminal chambeis 

8 Peuini^etai absent 
Penial setae present 

9 Genital maiking ns n largo transicrse papilla 

on 16/1(1, in front of an he\Rgonal male 
area 

Genital markings otlicrwiso 

10 Speimnthecnl diverticula two, lelntnelj long, 

simple 

Sperniatbecal diveiticula two or three, short 
and compound, or a single senes of seminal 
chamhers, broad and fan-liko 

11 No penial setae., some of the sperniatbecal 

diieiticuln large, like separated lobes of 
the ampulla 

Penial set'o piesent, sperniatbecal di\ er- 
ticula ns small seminal chambers TRriousl} 
arranged 

12 Genital markings constantly on 16/lG onh, 

Inige and conspicuous 
Genital markings not, or not onlj', on 16/16 
18 Spermathecal dneiticula ns a single hut 
intenuptcd senes in a ciiclo round the 
duct , seminal i csicles extraordinarily 
long (to segm xxmii) 

Spermathecal diseicicula as a small group 
of elongated seminal chambers, inde- 
pendent but close together , 

Speimathecal diverticula as two or three 
associated groups of seminal chambers 
14 Paired copulntorj areas in fiont of clitellum 
onlv , penial setm without ornamentation 
Failed copulatorynrea behind clitellum only, 
a special V-shaped depression on x\i, 
pemnl setTi with trunsierse rows of fine 
dot-like sculptunngs 

Paired copulntoiy areas constantly on ditellnr 
segments, somejiimes on others also , 
penial setae ornamented 

16 Copulntory areas confined to 16/16 and xvi 
(pits in 16/16, oval(tirens on hinder part 
of xvi) . , . . 

Oopulatoiy areas (at least when fully deve- 
loped) not confined to the above eituntiona 


27 mcommodus 

27 annandalei 
JS viampx/rcnsis 
6 
8 
11 

JS tbtahvm 
7 

27 fotcatus. 


JE gammiei (part ) 
27 natmanu' 

9 

JE scuta) lus 

10 

JS com)llahnus 
27 jiamimet (part ) 
27 nepalensis 
12 

JS ntchoho))) 

IS 


JE phaijimytaniu 
^ patvat 

14 

JE abonamis. 

E htsha)nbart 


16 

E gifftt*. 
16. 
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16. Markings of penial setse as a single senes of 
chevron-like ridges 

Markings of penial setea as fine points or 
spines, or ciowded short rows ot minute 
teeth 

17 Sperniathecal poies in c , markings of penial 
setse as line spines over the spoon-shaped 
end 

Spermathecal poies in b , ornamentation as 
fine dots on the hluntl^ pointed somewhat 
claw-like end of the penial seta 

Spermathecal pores between b and c , Orna- 
mentation ot penial setoe ns minute ci^ired 
sculptunngs looking like hsh-scales 


E onentahs 


17 


E xoaltom 


E tuxaensts 


E mabont 


Eutyphoeiis leins (Rosa) {Typhcexts Itevts, Rosa, Ann Mus 
GrenoMi, (2) IX, 1890, p 388, Typhcsus Icevis, Rosa, Ann Mus 
"Wien, M, 1891, p 388, Eiityphonib levts, Michaelsen, Tier x, 
p 323 , Typhotus Icevis, Beddard, P Z S 1901, i, p 206) from 
Burma and Oeylon, is insufficiently known The internal anatomy 
ot the single (type) specimen from Burma was not investigated 
because of its state of preservation , in the case of the specimens 
fiom Ceylon the sinnll size and condition of preservation also 
prevented examination The known characters aie as follows — 

Length 35 mm , diametei at chtellum 2 mm Segments 180 
(100 in Oeylon specimens) Coloui blown Prostomiuin pro- 
epilobous Setse all ventral, paired, cd greatei than ab , in the 
aiiteiior pait of the body he greater than cd, but posteriorly 
■cd greater than 6c (t c , the lateral setse not paired in this part of 
the body) Dorsal pores at least from 12/13 Chtellum iing- 
shaped, ^xiii-|xvii (=4|) Male pores on xvii, between a and 6, 
on papilloe uhich are ]oined in the middle line Spermathecal 
pores in 6 In the first specimen (Buima) there were no genital 
maikings , in the second lot of specimens (Ceylon) there were two 
pairs of papillse, on xvu and xviu, in 6 Only fhree species 
ot the genus were known at the time when the description 
was wiitten, and the characters given might be sufficient then to 
distinguish it , at the present day, however, more is necessary. 
In addition, it seems hazardous to identity the Ceylon specimens 
with the earlier one from Biuma when even the external cha- 
racters are not the same 

Numerous species described as separate have been found to 
require meiging, on account of the vaiiability of such characters 
as the external markings, the shape of the tip ot the penial sets, 
and the niiangement of the seminal chambers of the spermathecal 
diverticula Thus Michaelsen united his species bastiantts and 
■andersom, and thought both might be identical with masom , this 
I beheve to be the fact He also united his species hham with 
nxcholsoxn I believe it is necessary to subsume bengalensis under 
tvaUonx, and to mute a number now to be discussed 

In undertaking a revision of the species which have been 
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(lesciibed is gammici, chtttaqongianvs, kempt, kohoensis, mugnuSy 
and aboitanus, the lollo\Mng'points are iiupoilnnt 

E chtUagongta lilts i& a \'iiiable ‘•pecies, as I have lecently shown 
(93), and tlieie can he no doubt nb to tlie inclusion ol undei 

the same name (tins 1 Inne aheadv noted in the papei ]ust 
mentioned) The a iiiiihiht} ot the species shows itselt in the 
\arioiis shades of coloui (fiom olive oi hiowii to pale, i e, 
without pigment oi ne.iih so), the first doisal pore may be 
in 10/11 01 11/lJ , the lelations ot the selal inteivals also \aij 
within hull} wide limits the male poies sometimes he in a 
cuniinon tiansM I *>6 dejiression, sometimes not, the speimafhecal 
pores ma> hemidwai between 6 and c, oi iieaier lo b, ui in the 
genital inaihinps, most common!} on 20/21 and 21/22, inn} be on 
any of the fiiiiows 10/11, 13/14, 19/20, 20/21, 21/22, 22/23, and 
mav ce single, oi ina} show a nairowing in tlie middle line 
so as to be almost dnided into two, the tip of the penial sette 
sliown \niious conditions ot curving and shape, due nppaiei.tly to 
its being alwn}s soft — it does not seem to haiden in the iioimal 
way, and the seminal chambeis ot the diveitunliim may be 
airnnged in a single senes to form a fan oi semicncle, or the 
senes may be split up into two oi even thiee discontinuous 
chambered dneiticuln 

So much having been established by the companson of 
Michaelsen’s description with my specimens fiom u^ssain and 
Darjiling, and wntli the description ot E Jrempx, ic is eiideut 
that E Jroboetws must come under the same head, indeed 


I ought to have included it when I merged E kempi (93) The 
supposed diffeiences m the penial seta? are explained by the 
above consuleiations, the only otliei point that could occasion 
hesitation is the fact that the testis sacs are apparently double 
instead of single 

The species aftei these additions has a lange which includes 
Darjiling District, the Gaio Hills in Assam, the Aboi country, 
and Chittagong District 

In the reiisioii of the genus for the purpose of this work, 
my attention was turned to the similarity between this group 
and gammtei, described in 1889 by Beddord Naturally a 
desciiption wiitten in that year is not as full as we could W'lsh 
the following points call tor comment — (1) The male field 
Beddard only eajs that the pores “are upon segment xvii, 
ind correspond to the ventral pair of setse”, Michaelsen (38), 
howeier, inters from the hguie that they are situated on a median 
ciishion-like elec ation There is, howevei, nothing in the figure 
to show that it is not a depiessiun that is intended (Michaelsen 
says that the male pores and piostatic pores are separate, but 
close together They are indeed shown so m Beddard's figure ; 
in the text, too, it is said that the las deferens “ opens onto the 
exterior near to the atrium and a bundle of penial Betas ” But 
in almost the next sentence it is stated that “ a senes of 
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transverse sections through this pait of the body shoM that the 
vas defeiens does ultimately join the atrium, though only just 
bene^h the epidermis") (2) The speiinathecal pores are said 
in th4 teit to “correspond to the luteival between the dorsal 
and ventral pans ot setai,” while the figure to which reference is 
made slions rheiii as lu nh, this, however, does not matter, ns the 
pores are found in both situations in ehittugong%anus (S) 'I’he 
penial setcO differ from any that have been figured lot cMtta- 
qongianvst but both the figures and descriptions ot the penial 
sette of claitagongiamis (including Kenipi and koboeims) diffei 
among themselves, as has been seen The teeth on the setm 
of gammiei are peiliaps coaisei than those which occui m 
chiUagongtantis , it is a question, howevei , ns we have seen with 
regard to both the male aiea and the spermnthecal poies, how tar 
Beddard's hguies can claim a minute accuracy 

The specimens ot gammtet came from Daijihng If now we 
interpret the figure ot the male poies ns indicating a transverse 
dumbbell-shaped depression, the whole of the desciiption coiie- 
sponds with chitiagongianus, and tlie locality is within the laiige 
ot Chittagong lamts 

Two small points aie confirmatoiy In none of the species so 
tar considered is the prostomium distinctly visible (Michae)seri 
does not mention it in his account of ohitiagongiamis) Secondly, 
sets9 are absent from segment u in gammw, and may be absent 
ti om the fiist foui or five in chittagongiamis I think we aie 
justified in uniting the two, under the name E ganimtei (Bedd ) 

There remain magnus and abortanus As to magnuSj the onlj' 
feature that is not found in the gammiei group is the absence ot 
genital markings , the testis sacs are apparently double, as m 
the specimens described as Jcoboensis , the spermatbecal di- 
verticula are two, each compound, as in some specimens of 
chittagongiamis and in gammiei, they are described os being 
opposite, which seems to show that the sepaiation of the 
oiiginally single senes of seminal chambers has gone further 
than elsewhere But the absence ot genital markings is the 
only character that could necessitate a separation of the species , 
and since tins has been found to be of no value as a distinction 
between waitoni and btngalenns (93), it is perhaps scaicely 
justifiable to use it heie E magnus comes fioin the same 
country as a number ot the others (Abor country), and was 
in the same tube as Tcobotnsis 1 therefore unite it also with 
gammiei 

As regards E aho lanus, the definite differences from the 
group just discussed are (1) dorsal pores from 17/18 (instead 
of from 10/11 or 11/22), (2) paired genital markings on 9/10 
only; (3) no ornamentation on the penial setie Of these 
the position of the first dorsal pore is scarcely a decisive 
character (and see remark on this point under description of 
the species), but markings on 9/10 have not been described 
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in any of the numerous specimens of the other group, nor do 
the characteiistic postclitellar mai kings of the other group 
occur in aho) lamts Thu absence ot ornamentation on the 
penial eetre would also seem to be a good ground for separation 
As the eiidence goes at present, 1 considei ahortamts to he^ 
distinct, though it is doubtless closely connected with the 
former group (note the cuiious character of absence ol setm 
from the farst foui segments) ~I should not, however, be sur- 
prised it eiidence is foithcoming sooner or later to necessitate 
its union with the othcis 

The genus is thus reduced from 31 species which have at 
various times been described to 22 Among these there are 
several^'w ell-defined groups 

The lust IS that of tiie holandric forms — the more primitive 
species ot the genus , this group comprises incommochis, annan- 
■daleif quadnpajptUatus^ manijnnensis niul nio7<amniccZt, and of 
these It IS possible that mohammedi ma^ in the future have 
to be merged in tncommodus The. innge of incommodus alone 
comprises nearly the whole of what may be looked on os the 
proper inngo of the genus, so that it is not possible to locate 
the place of origin ot the genus fiom a consideration ot the 
habitat of its more piimitive species 

The relation between f/ammtet with its numeious forms and 
Kilortanus has nliuady been considei ed 

H waltom, maiont , and onentalis arc closely i elated and svith 
them may piobably be associated itoaunst^, qxqas, and bisJiamban 
Orteninlis is somewhat of a pu/rle, described from two places 
so far apart as Calcutta and Debra Dun in 1883 and 1898 
reapectivelj , it is strange that it should not hnie turned up 
again Irom these or from nn\ interiening places , one is inclined 
to suppose that the peniul setm were desciibcd from an abnormal 
example, such as nie only too common, and that it is perhaps 
identical with E masom 

But the whole of the met .indric forms are essentially siinilai, 
and then disci imination depends almost wholly on external 
markings and the diameters of the penial setm and spermathecal 
diverticula Hai dly any other feature is capable of being used, 
and even these are often extraordinaiil} \ariable Thus I con- 
sider the absence of genital markings to be of doubtful value, 
though in the piescnt state ot our knowledge I have admitted it 
as a meaus of discrimination in several cases. 

1 EutyphoBUB aborianuB Stejdi 

1914 Eutt/phmte ahotianm, Stephenson, Bee lad Mus vui, 
p 406, pf xxvn hg 22 

Length 210 mm , mnvimuni diameter 6 mm Colour pale 
Prostomium minute Segments tnannulate over most of the 
body, some of the vprechtellar segments of lour or fi.ve annuli 
Dorstd pores from 17/18 (? v Bemarhs ii^.) Set® small, the lateral 





429 > 


rather widely paired , in front of clitellum a6s=|aa=:^6c=|c6l y 
behind clitellum a5=^«a=^c=|cd , further back ab^jaaj no 
eetie discoverable on u, iii, or iv Clitellum includes §xni-xvii 
(=4|), setae present Male pores a pair of deep pits, oval in 
shape, their centres in line with 6 , the pit extends inwards to a, 
and outwards a corresponding distance beyond 6 Female pore 
on left side only, in front of a on xi\ Spermathfecal pores 
a little outside 6 A pair of oval depressions m 9/LO, small, 
between a and 6, or extending outwards a Jittle beyond 6 
an almost circular clean-cut depression, on the right side only, 
over 13/14 or on the hinder part of xiii, taking up the interval ab 
and extending a little outside b 

Septa and calciferous glands as usual in metaudnc forms^ 
Gizzard ovoid Intestine begins in xv Last heart in xiii" 



Fig 221 — Ikdyph(Bvs ahortanm Steph>, distal eud of penial 
seta , X ca 2U0 

Testis sac on each side in xi, unconnected with its fellow f’) 
Seminal vesicles overlapping the testis sacs anteriorly and 
extending back so as to j)ulgQ septum 13/14 backwaMs, margins 
slightly lobed Prostates occupy xviii-xx, the tube becoming 
narrower and more glistening towards its end Spermathecal 
ampulla ovoid, compact , -duct -very short and moderately stout 
diverticulum fan-shaped, posteriorly situated at junction of duct 
and ampulla, consisting of seien or eight lobes arranged in 
two or three groups, fairly well separated oi partly joined 
together Penial setm (text-fig 221) 3 3 mm long, 32 i* thick, 
shaft with a gentle S-shaped curve, tip bluntly pointed and 
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flattened and shgbtly exca^nted on one face, hence apoon* 
shaped, small longitudinal ndges in the bowl ot tlie spoon, 
no ornamentation. 

Mtmarks I have re-examined the original specimens, and 
hence the above account differs in a few points from my former 
description I may add that dorsal pores appear to be present 
ns far forwards as 11/12, po&siblv 10/11, though as the specimen 
(which was single) .had been cut up nearly in the middorsal 
line the determination was not very easy. The testis sacs seem 
to me now to be joined ventrally 

Selated to E qammtet (see introduction to the genus) 
Dtslrthuiion Kobo(Abor countiy, E Hiinalaj'as) 

2. Enlyphoans aimandalei 

3907 Eutyphccm annandalei, Michnelscn, Mt Mus Hamburg, 
■5X1V, p 174, text-fig 18 

1909 Eutyphceua annandalei^ Michnelsan, Mem Xnd Mus i, 
p 217, pi XIV, fig 44, text-fig 24 

Length 65 mm , diameter If-S^ mm Segments 91 Colour in 
general grey, chtellum dark blown Fiostommm indistinctly 
tanyloboiis Eorsal pores distinct only in the middle and 
jposterior parts of the ondy Setm not closely paired in general, 



Fig 222 — Eviyphaus annandalei Micb , epormatbcca , X 8 

-the ventral behind the chtellum most closely , behind clitellum 
aa ah he cd, = S 4 10 5, immediately iii trout of chtellum 
ah almost equals cd, and the lentral seta) (a aud b) here ore 
somewhat enlarged , dd =s half the circuinterpuce Ciitelluni 
ring-shaped, xiii-xvn (=5), but wautiug ventrally on xvii 
Male pores as transveise slits on Intge traiisveisely oiol, almost 
circular papillae, the centres of which are in a oi somewiiat 
lateral to this Speimatlmcal pores m 7/3, traiisversqlv oval 
slits between h and c, laterally reaching the latter line' Copu- 
latory oigaiis as paired tninsiersely oval areas in 13/14 aud 
14/15, m the line ot the leiitral pairs of setas 

Septum 4/5 strong, 5/6 \eiy slioiig, 6/t and 7/3 wanting, 
8/9 scarcely strengthened, 9/10 and lO/ll moderately strong 
A large giz/.ard between 5/6 and 8/9 Calciferous glands laige, 
laterally placed, in xii, closely united with the oesophagus 
Testes and tunnels fiee in x and xi, those ot x smaller than 
those of zi Seminal vesicles two pairs in ix and xii-zviii, 
much incised Prostates very long, extending backwards to 
.about xxiii, iiiuch^heut or coiled, not terming a compact mass , 
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^uct thill, lelafcively rather long though much shorter than thi 
glandular pait, describing some laige loops, vasa deferentia 
notably thick Penial setce strong, ca 20 (jl tliiclc (points all 
broken) Speimathecal ampulla nearly globular, with trans- 
verse folds in the walls, duct somewhat thinnei and shorter, 
diveiticuln two, opening into the duct opposite to each other, 
longer than broad, with a short stalk and one or two globular 
seminal chambers (text-fig 222) 

Remarks Michaelsen’s two accounts differ as regards the 
situation of the male x pores , I have taken the one (from 
the earliei paper) which conesponds with the diagrammatic 
figiiie of the external chaiacteis 

The species is closely i elated to zncommodus, I keep it separate 
on account of the two stalked diverticula (m incommod7ts the 
-divei ticulum forms a fnll i ound the duct) 

Risti ibution Bhim Tal, Kumaon Dist , W Himalayas 


-3 Entyphosus bishamban 

1914 Ridyphaius htsharnJtat t, Stephenson, Rec Ind Mus x, p 366, 
pi XXX VI, hgs 10, ] 1 

Length 180 mm , maximum diameter 6| mm Segments 164 
Coloui daik brown dor'^ally, with puiplish strip in middle line, 
pale grey ventially Prostomium a minute projection within 
the mouth aperture , a pair of longitudinal giooves dorsally on 
segment i, diveiging as they approacli groove 1/2 Secondary 
annulation on some of anterior segments, but not extending as 
far as clitelluni Doisal poies fiom 11/12, none on chtellum 
In general ab=^aa = fbc=fcd, in front of chtellum a6=-^« 
and !•* somewhat less than cd, dd=6 ot circumference Chtellum 
includes ^ of xiii and 4 of xvii (=4), set® visible Male pore*> 
conspicuous triangular pits, the narrow'est angle inteinnl, margins 
puckered , ceiitie of pit betwreen a and b, the pit extending 
rathei beyond these lines , penial setso pro]ect close to outei 
maigin ot aperture Spermathecal pores slit-like, centie between 
b and c, rather nearer b, the whole sht extending from c to 
rather inside b Copulatory organs as three pairs of eye-like 
markings on 18/19 and the two tollowmg grooves, their centres 
in or just internal to b, on xvi, behind the setts, a V-shapeJ 
depiession, median, the legs ot the V rather wide apart, rathei 
broadened at their anterior separated ends, m these broadened 
ends a pair of small i ound papillm , these ends of the V lUst 
behind the vential sette on each side 

Septa, calciferous glands, and anterioi male oigans as usual in 
the luetandric species Grizzaid coinparativ'ely small, subglobular 
Male funnels contained in a com non sac Seminal vesicles 
extend foiwaids to the level of 10/11, and backwards to that 
of 14/15 by bulging backwaids septum 13/14 deeply lobed and 
flattened against the sides of the gut Prostates large, occupying 
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xvu-zz ; duct much coded and of considerable length, narrow lit 
first but soou becoming stouter aud more muscular, widest m 
the middle of its course Peuial setm 4 mm long, 36/ti thick at 
the middle, almost straight for the greatei part, the terminal 
0 25 mm bent at an angle of 120°, and a second, much sharper 
kink, not lu the same plane as the fiist, 0 1 mm from the tip 
short transverse rows of fine sculptunngs near the free eim 
Spermathecal anipulla elongated egg-shaped , duct bioad and very 
shoit, diveiticula two, one smallei, on the posteiior and innei 
side of the duct, the other larger, on the outer , the siiialler has 
about SIX seminal chambers, the latgei more numerous chambers y 
the chambers only shghtly separated externally 

Remmics The “ much sharper kink” near the tip of the penial 
setae apiiears from the figure to be perhaps abnormal — duo to the 
doubling up of the softened extremity within the setal sac 
Ruinhution Fu^a (Bihar) 

4 EnlTphffius comillahnus 

1907 JEtdt/phceus comiUakntu, Michaelsen, Mt Mas MBnibnig' 
XXIV, p 187, text-fag SO 

1909 coMiiffaAnus, Michaelsen^ Mem Ind Mas i,p 242, 

pi XIV, fags 49, 60 , text-fig 36 

Length 90 mm , diametei 8-4inin Segments ca 240 Colour 
m general yellowish grey, anteriorly with violet -grey tints Pro- 

stomium tanylobous, first segment very long Dorsal pores from 
11/12 Setae all vential, paired, the ventrad closer than the 
lateral, on xViii a» ah ho cds=3 14 3, towards the head the 
ventral setae become somewhat sepaiated, = 3 2 4 5, towards 
binder end aa becomes largei , = 6 3 5 4 , dtl greater than half 
ot circumference Clitellum iing-shaped, xii-xvii (= 4) Male 
pores about iji «r, setae aa being very near each othei in the anterior 
pait of the body , pores sui rounded by a transversely oval scarcely 
dept eased common area, not sharply' boidered, somewhat glandular. 
Female poies on a median ventral transverse glandular area m 
front of setal zone of xiv Spermathecal poies in 7/8, just out- 
side a Copulatory organs as transveise glandular cushions on 
12/13 and 13/14, each appaiently lormed by the fusion of a pair 
that on 13/14 narrow er than the one in front of it 

Septa and calcifeious glands as usual Gizzard laige Intestine 
beginning m xv (^) Last hearts in xiii Large male funnels in 
globular testis sacs which are united in the middle line Seminal 
vesicles broad, much mused at the maigms, extending back 
to xn Prostates with moderately long coiled glandular part, 
occupying three segments, duct relatively shoit, hardly 2 mm 
long, nenrlv stiaight oi slightly undulating , the whole organ much 
smallei than in other species of the genus Vasa deferentia 
relatively V'ery thick Spermathecal ampulla ii regularly sac- oi 
pear-shaped , duct short and narrow , diverticula two, simple, 
hardly iiarrow'ed at base, unequal in size, the larger nearly as long 
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as ampulla (text-fig 223) Penial setis (text-fig 224) ca 2 mm 
long and 40 yx thick in the middle, nearly straight proximally, 
somewhat bent in the distal fourth ^ tip simple, rather blunt, seta 



Etg. 223 — Eutypham eomtllahntts 
Mioh , spermatheca , X 12 



Fig 224 — Eufyphaus etmtUahma 
Mich , distal end of penial seta , 
X ca 200 


somewhat broadened ]ust proximal to tip , ornamentation begins 
proximal to the broadening and extends over distal fourth of shaft, 
as irregular transverse rows of moderately large triangular teeth 

Distribution Comillah, Chittagong Dist 


5 Eulyphoaus foveatns (iZosa) 

1890 TypheeusfoveatuSf Rosa, Ann Mus Genova, (2) ix, p 389 

1900 Eutyphceus foveatus, Micliaelsen, Tier x, p 823 

1901 Typhosus faveatus, Beddord, P Z S 1901, i, p 206 

Length 170-180 mm , diameter 5 mm Segments 150-170. 
Prostomium letiactile or absent Dorsal pores from 11/12 Setae 
all ventral , aa greater than be, he greater than cd, and cd=:2ah 
throughout the body Male pores in a median fossa more or less 
hexagonal in shape, margins thickened, especially laterally, where 
the lossa extends to the hne of h Female pores each in front of 
and a little internal to a on xiv Spermathecal pores in 7/8, in h 

Septa 4/5, 5/6, 8/9-10/11 thickened Gizzard large, in the 
form of a flattened bulb, between 5/6 and 8/9 Semmal vesicles 
one pair, much lobed Prostates much coiled, duct forms a 
curve with its cnncaiity lacing towards the middle line Spurma- 
thecsB with two simple diverticula on the duct, which is somewhat 
swollen Penial setae numerous, strongly carved, ending in a 
simple conical point, distal end ornamented with irregularly 
scattered small points 

Distribution Hangoon*- 

' ' 2 r 
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6 EutypLcETis gaimmei (Bedel.) 

1888 Tt/pheeus gamtmi, Bedd.ird, Quart T Mic Sci vmv, p. Ill, 
pi Ml, hfre 1-9, pi Mil, fig 1 

1900 J^utyphccus gammtet, IMichadseu, Tiei p 329 

1901 yi/zj/urMS Beddaid, P Z S 1901, i,p 205 

1907 JEufpphccits clnttapongianus, Michaelsen, 3It Mus Hamburg, 
vxir, p 181 te\t-h" 25 

1909 us c/ii^tu 70 » 7 mnus, Micbnelsen, Meiu Ind. Mus i, 

p 231, pi xiv, fig 51, text-bp 31 

192 J Xluft/phtxus 7,enipi m Liboemts JS tnag/ius, Stepbenaon, 
Kec liid Mus ^ iii, jip 401, 404, 408, pi xx^ ii, figs 18-21, 
23, 24 

1920 JStift/pliceus clntlaqonptcnms, Steplienson, Mem Ind Mus vii, 
p 241 

Length 182-405 nim , in geneial about 250 mm , maximum 
diameter 7—10 mm Segments 195-263 , iv and v biannular, vi 
with two chief and two subsidniijr fm row's, succeeding segments 



Fig 226 — Eutyphmis gamvmi (Bcdd ) , genital area , g, genital markings 
(“copulatory organs”), *, anterior Imiit of miteTlum , cJ, mide 
aperture , $ , female aperture 

as far as clitellum piimarily tnannular, wrjth secondary grooves on 
first and last annuli Colour in geneiol grey or a medium olive 
dorsally, pale oi a light ohve-gieen lateially and ventrallf, some 
specimens unpigmented Fiostomium mdistiuct Dorsal pores 
from 10/11 or 11/12 Setm small, som^imes absent from the 
first four or five segments , paired, but not closely , behind 
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clitellum in general ab=:^aa=^\—^hc~^-^Dd, in fiont o£ clitelluta 
fl6=|aa=:^6c=1|c<?, dd=^cA ^ o£ ciicuuiteience Clitellum nng- 
sliaped, ^xm-wii (=-^1), slightly vonable Male poies (te\t-fig. 
?25') in deep transveite pits oi gioove«, with their centies in 6, 
01 m a Inige transverse fuiroiv extending acioss the ventral 
smfnce I'emale pores on small tiansversely elongated glandular 
aieas in front of setal zone of xiv , the two areas- nearly meet in 
the middle line, and extend outwards as fai as 6 Spermathewl 
pores as small slits midway between b and c, or on the outei side 
o£ b, or even in h Copulatoiy organs as unpaired transversely 
elongated aieas, when best niaiked appearing as clean-cut de- 
pressions sometimes containing low', flat papillse they may be 
constricted in the middle so as to- appear dumbbell-shaped, oi 
one-half the dumbbell may be absent, the maiking being then 
connued to one side, extraordinarily variable in distribution, 
commonest on 20/21 and 21 /22, may occur on 19/20 and 22/23, 
occasionally more anteriorly, 10/11 and 13/14, and may perhaps 
•be absent altogether 



Fig 327 — Exdyphaus gammiei (Bedd ) , 
distal end of penial seta , 
X ca 176 

Septa, calciferous glands, and last heart as usual Gizzard 
large Male funnels enclosed m a^common testis sac(^ sometimes 
-double). Seminal vesicles extend back as fat as xiv, xv, or xvi, 
with lobed margins Prostates with long glandular part, mnch 
bent, teaching back to xx , duct thinner, especially at eotal end, 
relabvely long, looped with the bend torwards Spermathecal 
ampulla an irregular sac, duct very short and thick, practically 
absent, so that the aqipulla is attached to the body-wall by a 
portion ot its under surfaie and is practically sessile , diverticulum 
single, broad, faii-like, notched along its free edge, the notches 
-separating from 6 to 20 seminal (Chambers, or the senes of 

2f2 
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chambers may be dixicled into two groups (text-fig 226) Penial 
setse (text-fig 227) 2-5 iimi long, 26-40 yx thick, shaft with a 
slight S-shaped curve, tapering tonaids distal end , the tip, which 
may be variously bent oi hooked, is,typically bioadened oi spoon- 
shaped, but often softened and hence chstoited , ornamentation of 
densely crowded low'S ot fine dots or teeth covers distal portion ot 
seta except extieme tip 

Hemmlcs A verj vaiiablo species, it was the examination ot 
specimens from two places in the Graro Hilis and tw'o places in 
Daijiling District that hist dnected my attention to the width 
ot variation, and to the f<ict that one or more of my species from 
the Abb) Countiy w ould have to be merged in it 

Beddaid in his oiiginal desciiption appears to have made a 
shght erroi in the numbering of the segments , the thickened septa 
are 8/9-10/11, and the last heart is in xiii, ns usual , the extent 
of the seminal vesicles should doubtless be xi-tvni (not x-\ni) 
Disirihuhon Comilla, Chittagong Dist , Garo Hills, Assam , 
Darjiling Dist and Abor Cot.ntiy, E Himalayas 

7 EutyphcBus gigas Bujih 

1917 JCutt^pJioeus t/iffns, Stephenson, Rec Ind Mus mu, p 408, 
pi win, figs 28-30 

1910 JEutpphceua (pgas, Stephenson and Prnshad, Ti Roy Soc 
lidm In, p 406, pi hg 7 

Length 250 mm , diameter behind clitelluin 9 mm Segments 
212, iv biannulate, v and ii tnannulate, vn with four and viu 
with five annuli, the rest up to the chtellum with five or eieii 



Rjg 228 — JSiitt/phceus ffigas Stoph , male genital field 

more annuli Colour pui plish brow n doi sally, wnth darker median 
stripe, pale leutrally Prostomium minute, piolobous Dorsal 
pore^ from 11 12 Setse paired, in fiont of chtellum aSsss^-f- 
aa~%cd, aa = lic, and of circumference, behind chtellum 

a6=^a= aa gieatw than 6c, and of circumference, 

behind middle of body a6=|ae=:|cd, aa=ljbe, and dd is little 
more than half of circumfei ence Clitelluin includes nearly half 
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xui and extends back to include xvii (=nearly 4^) Male pores 
(text-fig 228) as transveise slits on p.ipillse uathin large circulai 
pits, the centres of the pits in line with b , the papilla being m the 
lateral pait ot the pit, the middle of the poie is rather outside h 
h'einale poie seen only on left side, in front of ab Speimathecal 
pores small, slit-like, ]ust outside b, in 7/8 Genital markings in 
15/16 ns a pair of transverse depiessions, pointed at both ends, 
almost meeting each other in the middle line , also a pair of small 
oval areas on the hinder part of wi, behind ah, each surrounded 
by a narrow groove and somewhat depressed in the middle 

Septa, calciferous glands, and vessels ns usual in metandiic 
species Gizsnid laige, firm, and subspherical Intestine begins 
at XV, in XX Mil a pair of creca like those of FheitUma Micro- 
nephridia behind clitelluui in regulai tiansverse lows, one row in 
each segment, and about a dozen nephridia on each side Testis 



Fig 229 — Eutyphaeub gigas Stepb , 
spcrtnathpca , the dotted lines 
indicate the portion of the under 
surface uhicu is attached to the 
bod j -nail 



Fig 230 —^tityphcnis gigas Steph , 
distal end of penial seta , 
X 160 


sacs in. M Seminal vesicles extending foi wards to 10/11 aUd 
bulging back 12/13 to the level of 13/14 Prostates extend back 
to XX , duct one-thiid the thickness of the glandular portion firm 
and shining, in manv coils and loops Spermathecro (text-fig 229) 
anteio-posteiioily elongated sacs, irregular in shape, attached to 
parietes by a broad base, in front of and behind which the sac 
pro]ects, no separate duct, diverticula two, each a compound 
sac Vi ith 12-20 chambers, attached to base of ampulla by a stout 
stalk Penial setm (text-fig 230) 5 3 mm long, 50 g. thick neai 
base, shaft slightly boued towards tip, tapeiing lathei lapidly to 
a fine point , distal portion (except extreme tip) ornamented with 
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very numerous nnd densely ciowded transveise itiai kings, each 
consisting of a few points set side by side 

Distnhiition Baugamati, Chittagong Hill Tracts, Bengal 

8 Bntyphoeus ibiahimi Steph 

1914 JEutyphceus \bi ahtmt, Stephenson, Hec Ind Mus p 357, 
pi s.\xM, hg 12 

Length 70 iiim , maximum diameter 3 mm Colourlightolive- 
green, with brow nei tinge antenoily Segments 185 Pjostoimmn 
tanylobous, sides of tongue parallel Doisal poies tiom 12/1,1 
Behind clitellum ah appiox.imately=td=j-|««f=15c, in fiout of 
clitelium «6=]««=j6(,s=slightly less than id, "thus paiiing is 
lather closer behind tlian in hont of clitellum , rf£i!=^ oi cncum- 
ference Clitellum indefinite Male porea just exteinal to A, on 
small papillae, on the outer side of each ot winch is a slightly 
laised hoiseahoe-shaped iidge, paitl}'- suiiounding the papilla, 
with the concavity ot the hoi&e&hoe inwaidb PeinaJe poie 
apparently single, on the left side in tioiit of seta a of xi\. 
Speimathecal poies small, in c in 7/8, with tumid lips No genital 
markings 

Septa (probably), calciferous glands, and last heart as usual 
Gir«ird ot modeiate size, cylmdiical Intestine begins in xv 
Mole funnels apparently enclosed each in a sepainte sac Seminal 
vesicles a single pan, flattened against the alimentary canal 
Prostates of moderate size Speimnthecai small , ampulla small, 
ovoid, duct shoit, bioad, about as long and neaily ns bioad ns 
ampulla, diverticula two to loni, lounded knobs at the upper 
part of the duct, none attached to anteiioi side ot duct Penial 
setae ca 2 nun long, 20 p in maximum thickness, the w hole curved 
through about a quaitei ot a circle , distal end spoon-shaped, with 
curved tip, slightly constricted pioximal to the spoon , oinameuta- 
tion ot fine bans distal and pioximal (mainly proximal) to the 
constiiction , appaieiitly a taint longitudinal grooving immediately 
distal to the constiiction 

Itemaila Only a single specimen came to hand, and that in bad 
condition and possibly not lully mature Probably the first septa 
should bo 4/5 and 5/6, as in other species, not as given in the 
onginal, 5/0 and 6/7 The bans on the penial setas might be 
called fine spines 

DiaiithuUon Kapuithala, Punjab 


9 Eutyphfflus incommodus (Bedel ) 

1901 Tijphaus wcommodua, Beddard, P Z S 1901, i, p 200, 
tevt-figs 56, 57 

1909 EuiypJicBus mcommodua, Michaelsen, Mem lud Mus i, p 222 

1910 Eutyphoeus incommodus, Michnelsen, Abh Ver Hamburg, xix, 

p 90 
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1914 Eutyphosus tncommodus, Stephenson, Rec Ind Mus x, 
p 349, pi \Yvvi, hg 8 

1916 EutyphasiiA tiicommodus, Stephenson, Rec lud Mus xii, 

p 342 

1917 Etdyphoeua %ncommoduSf Stephenson, Rec Ind Mus xiii, 

p 408 

1920 Euti/pkasus tncommodus, Stephenson, Mem Ind Mus tii, 
p 240 

Length 90-112 mm , diameter 4 mm Segments 124-162, 
first three simple, next three biannulate, rest pt preclitellar seg- 
ments triannulate, and so also those behind cli^ellum Coloni 
brownish olive Dorsal poies from 11/12 or 12/13 Fiostomium 
combined pio- and epilobons, ot combined pro- and tanylobous 
Setae all ventral , in middle of body ab—\ oi ^aa=^bc=^cd , in 
front of genital region a5=^an=i-^6c=jtd or moie Clitellum 
embiacuig 5 , or all ot xiii to wii 01 ^xviii (ca 5) Male 
pores in line witli h, on circulai papillae which are limited by 
grooves round then bases li’emale pores in iront of setae a 
Sperinathecal poies slit-like, in 7/8, between 6 and e Genital 
papillss four purs, close to the posteiior bolder of their respective 
segments, on \iii-xvi (almost on grooves 13/14-16/17), almost 
circular, with a ritn of white suiiounding a daikei ceutial aiea, m 
ab, then diametei equal to ab 

Septa 4/5, 5/6, 8/9-10/11 stiengthened, 6/7 and 7/8 absent, 
11/12 present Giz/ard laige Cakiteroiis glands m xu and 
extending into xi also Intestiiinl caeca in middle ot body Last 
heart in xiii , doisal vessel continued foiwaids on to phaiyn\ 
Testes and tunnels tree in x and xi, those in x usually smallei 
than those in xi, 01 perhaps oLcasioually absent Seminal vesicles 
in IX and xii, the latter the largei Piostatic duct much thinner 
than glandular part, shoit, bent once or twuce Spermathecal 
ampulla large, globular, diverticula foiming a complete frill ot 
seminal chambeis round the duct Feiiial setae 1 mm, long, 
almost straight, distal envl cm ved slightly, teimiual poition taintl}' 
ornamented with shoit tiansverse rows of hne Jioints, bluntly 
pointed, with a slight bulbous swelling at the end 

Distribution Rawal Findi, Hoshiarpui Dist , Ambala (Fuiiiab) , 
Burki, Agia (TJF), Bhaiatpur (E Rajputana), Fusa ^Blha^), 
Calcutta, Rajmahal (Bengal) 

a vai fulg^dus (Step7i ) 

1916 Eutyphccns annandalet var fulyirhii, Stephenson, Rec Ind 
Mill XU, p 342, pi xxMii, hg 34 

Length 56 mm , in.iMinum diameter 4 in in Segments 164 
ITnpigmented, clitellum a light brownish grey A number of 
preclitellar segments multiaiiiinlate Fiostomium combined pro- 
nnd taiivlobous First doisal poie in 11/12 Behind clitellum 
ab=sZaa= neaily ^bo= rather less than cd , in finnt of clitellum 
a&=^aa=|-|5c=cd Clitellum saddle-shaped, or at least much 
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less inaiked vpntrally, includes | of Tin and ^ of xviii (=6) Male 
])ores on penis-hlce poiophoies which take up the whole length of 
the segment, as transveise slits on the summits, their ceiities in 
line with h or the interval ab Spei inathecal poies in 7/8, between 
'6 and c, rathei. neaiei b Oopulatoiy oigans m or lather just in 
front ot 13/14,^4/15, and 15/16, sometimes also on 16/17, m ab 
Septum <1/5 tnm, 5/6 model ately thickened, next two missing, 
8/9 thin, 9/10 au\ 10/11 consideiably thickened, 11/12 noimal 
Girzard siibsph^i ical Calcifeious glands only discovered on 
opening the cesophagus, in xii Testes and funnels m x "and xi/ 
those in i not vestigial Seminal vesicles m ix and mi, the 
aiiteiibr of model ale size and lobulated, the posteiior extending 
back through xin anil xiv, oi bulging back the septum 12/13 



Fig 231 — Eutyphtrus tncommodtis ^Becld ) lai fulgidus, 
cliBlal end of pcninl setn 

Prratates begin behind in xix Spei inathecal ampulla large, 
glohulai, and sessile , no duct , diverticula nnmerous, attached in 
a complete circle lound the base of the ampulla, 8—15 m number, 
each tree fiom the otheis oi bound uj) with them bv connective 
tissue Penial set® (text-fig 231) 0 9 mm long and 17/* thick in 
the middle, shaft slightly curved, tip bliintlv pointed, oinamenta- 
tion of shoii tiausveise lows ot hue points o\ei the tin and distal 
part of the shaft ^ 

JRematLs The distinctions between this foiui and the type of 
the species aie not gieat — the colom, the shape of the tip of the 
penial set®, and the consideiably gz eater pxtent of the ornamenta- 
tion in the present form aie the chiet 
JDtsti ibuiio}i Aiiwa^anj, Cawnpoie Dist 
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10. EulypluBus mampurensis StepJi. 

1921 JEutr/phccus mampui enais, Stephenson, Itec Ind Mus zxu, 
p 763, pi xxvni, fig 11 

Length 120 min , diameter 5 mm Segments 162 , after the 
fiist few the segments are divided by secondary furiows, tn- 
annulai behind the clitellum, and some segments in front of the 
chtellum still further subdivided Colour dark giey Prostomium 
tanyloboiis Doi sal pores from 1 0/11 Setm paued, m middle of 
body a6=-5art=46c=gccZ , behind chtellum ab=^aas=:tbcs=s^ed , 
in front of chtellum ab = iaa = ^be=^cd , dd=j oh circumference 
Olitelliiin includes fi-iii-^xvii (=s 4^) Male poies on piomment 
lound pnpillie, on iwiu between a and b, a trench round each 
papilla, the outer margin of the tiencli slightly swollen and in- 
dented Yentiid suiFace of xii depressed and fissured, genital 
maikings usuaili present as oval areas with inised margin, in, 
behind, or m fiont of the setal zone, their number larying, 3-6 



Fig 232 — Eutj/phmus mantpurensis Steph , diBtiil end 
of penial setu , X ca 15U 

in all Spei mathecal pores in 7/S, with centre in ab Small 
papillm Aanously in spermathecal legion, behind the apertmes, or 
midientralli on vm oi ix 

Septum 4/5 sliglitl)*, 5/6 much thickened , S/9 the next, some- 
\ihat thickened, U/10 considerahh so, 10/11 leiv stout, 11/12 
piesent, thin , 8/9 and 9/10 displaced back vs aids G-i/zaid laige 
Calciferous glands as usual in the genus Last heait in xiii, 
doisal vessel continued iorvvaids on to the pharyuv Micro- 
nephiidia behind chtellum in a single row per segment Two 
]jairs of funnels, appaientlj' fiee, in x and xi Seminal 
vesicles in ix aud xii or xii-xni Pi estates a close coil, duct 
also coiled, nariovver than glandulai pait, only shghtlv shining 
SpermathecsB as ovoid sacs, sessile on panetes , diverticulum 
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Single, sessile, slightly lobulated, one>third as broad and half os 
high as ampulla Fenial setss (text-fig 232) 1 5 mm long, shaft 
straight, tip slightly cm ved, tapeiiug to a blunt point, a number of 
fane triangular teeth on the tip 

Dtstrtbviton Manipui, Assam 

11. Entyphceus masoni (.A G Boiune) 

1889 TyphtRus masont, Bourne, J Asiatic Soc Bengal, Iviii, 
p 112, pi 111 , figs 1-8 

1895 Typhous masont, Beddard, Monog p 474 

1900 hutyphonts masont, Michaelsen, l^er p 323 

1901 Typhani’t masont, Jleddaid, P Z S 1901, i, p 202, text- 

hg u8 

1907 ButvphcBua hastumus -{- JB andetsont, Michaelsen, Mt Mus 
Htimbuig, XXIV, pp 183, 185, text-fags 27, 28 

1909 Butyphosus basttanus JS andetsont, Michaelsen, Mem 

Ind Mus 1, pp 236, 238, pi xiv, figs 40, 41, 68-61, text- 
faers 33, 34 

1910 JSutyphmus bastianus, Michaelsen, Abb Yer Hamburg, xix, 

p 91 

1916 Lutyphants basttamis, Stephenson, Rec Ind Mus xii, p 342 

Length 130-220 ram , diainetei 4;|— 6| mm Segments ca 
215 Colour doisally daik violet-gie 3 % ventrally dailc grey 
Frostomium tanjlobous Segments m front of clitellum multi- 
annulate hom m onwards, those just in front of clitellum with as 

f\ 

I 


Fig 234 — Eutyphaus masont 
(A Gr Bourne), distal end ol 
penial seta (flat side) , X 200 

many as seien annuli Doisnl pores not visible m front of 
clitellum Setae lather small, widely paired to almost separated , 
behind clitellum dbi=^a=^bc= or is slightly less than cd, at 
ends of body ii.h=^aa=bc and cd or nearly Clitellum ring- 
shaped, somewhat less prominent •ventrally, ^xiu-xvii (=4^) 
Male pores appiozimately in ab, in deep grooves, each of which is 




Fig 233 — Eutyphaus masont {A Q Bourne), 
under side of speruiatheca , X 8 
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suriounded by ft brotid wftll foimmg three-fourtbs of a circle, open 
m front Genital inaikings as patted oval areas on 15/16 in«&, 
16/17 m a oi «6, more laiely on 14/15 and 18/19, soinetiuies on 
9/10, 19/20 and 20/21 in ah Spei matbecal pores in 7/8 betiveen 
b atid c 

Septa and calcifeious glands ns usual in nietnndiic species 
Gizzftid large Typblosole latge, simple, with broad base, tn- 
nugulni in transverue section Funnels in m, enclosed in a 
common sac which extends iorvtards on each side to enclose the 
testes also Seminal vesicles extend through seveial segments. 
Prostates long, glandulai pait much coiled, duct 6 mm lon«r, 
thinner than glandulai pait, winding irtegnlarly Speniiarheinl 
ampulla iriegulai, with bioad short lobes and thick leiy shoit 
duct, diveitiGula two, opposite, hidden beneath ampulla, each 
consisting of about tin ee i oundeil seminal chambers united on a 
common stalk (text-fig 233) Penial set® (te\t-lig 234) up to 
5 mm long and 50 /a thick, vei 3 ' shghtlv ciiived, distal end not 
broadened but flattened, and on one side somewhat hollowed, 
ending in a simple tiiangular point , distal third, except extreme 
tip, beset with a laige numbei ot minute sculptmings, cmivex 
towards the tip ot the seta, arinnged in transverse rows, the 
appearance being that of fish-scales 

Sanaits The chief diffeience between E bashaniis and anch>- 
sont w as the penial set® , the condition described in andci som 
was lalei recogiiueil bj Michaelsen as being an aitificial production , 
a iinnoi difference was that the setal iiiteival aa=shc in andasont - 

Michaelsen iii 1910 suspected the identity ot his species willi 
E niasoiu. the difficult^' was that Bourne said nothing about any 
ornamentation ot the penial set®, he also desciibed two forms ot 
these set®, but one ot these is doubtless oniv an imraatuie stage 
of the otliei The sculptuimg ot the penial set® is faiilv fim , 
and mav have been neglected bv Bouiiie , it is alwaxs to be 
remembeied that in the dais ot the eaihei wiiteis, it was 
not known wliat chaiacters would iiltiiuately be important 
for systematic distinctions (and theiefoie should be minutely 
desiiibed) I considei that the fact that I leceived specimens of 
Michaelspu’s E hastianus fiom Dehn Dun, the locality fioin 
which Bourne and Beddnid leceiied E, ma.'>oni, turns the scales 
sufficiently m favoui ot the identity to wariant the above 
synonymy 

DisU ibution Debra Dun, Basti Dist , Baia Bauki (United 
Provinces) , Sii siah (Mu/affai pui Dist , Bihai ) , Calcutta, Itajshahi 
(Bengal) 

I 

12 Eutyplimus moliammedi StepJi 

1914 Eutyjiham mohammedi, Stephenson, Rec Ind ]\Ius 
p 850, pi xxxxi, bg 0 

1920 EttiypJiasus mohavimedi. Stephenson, Mem Ind Mus \ii, 
p 241 

Length 39-75 mm , diameter 4 5 mm Segments 149 , some 
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prechtellar segments niuUianiialar Coloui light giey, mid 
dorsal purple streak anterioily Prostoinuiin tanylobous, or com- 
bined pio- and tanylobous Dorsal poies fiom 11/12 In geneial 
a,b—^aa=\hc=^cd, in fiont of chtelluin ab=^-\aa=\he=^cd ^ 
behind clitelliim ah=^a=^-^hes=^cd , dd = rather less than 5 
o£ ciieumfeieiice Chtelluin indistinct, ;|xiii-xm (= 4^) Male 
pores in b, on distinct papillm Sperinatheral pores external to b ‘ 
No genital markings 

Septum 4/5 sliglith, 5/6 inoderatel)'’ thickened, 6/7 and 7/8 
absent, 8/9-10/11 inodeiafely thickened and close together, 11/12 
piesent and slightly thickened G-i/raid ot niodeiate size Calci- 
lerous glands as saellings of alimentaij' tube in mi and neigh- 
bonmigpart of oesophagus Intestine begins in >v Last heart in 
XIII , doisal ^ essel continued foiwaids as far as pharynx, heait of xi 
with normal relations Micronephiidia feu and of inodeiate size 
behind genital legiori, arinnged in a tiansieise low in each seg- 
ment Testes and tunnels fiee in x and xi Seminal vesicles 
small, ill IX and mi Prostates confined to xmii , duct in xvii, 
looped once, with coniexity outuaids Siiermathecm very small, 
ampulla Iieiniapheiiual, sessile on bodv-uall, a iing of seven 
diveiticula lound base l^enial setae small, 0 5 mm long, 18 ju in 
niaximuin thickness, shaft gentlj' curved, cuivatuie increasing 
towaids tip, u Inch ik bhuicly pointed, a few minute tnnngulai 
teeth iieai tip 

JRematXs The description latses the suspicion that the speci- 
mens weie not fully jnatuie, and that they may belong to 
E tncommodtis , pel haps the penial setae will distinguish them — in 
the piesent foim theie is no swelling of the tip, and tlie extent ot 
the 01 nainentation is latliei inoie limited (c/ the two figs on 
pi XXXVI, Ree Ind Mus x) The absence ot genital maikings in 
the present case might be ])nrnlleled by then absence in E benga- 
lensis, uliicli 1 linie shown to he a foim of waltom I confess to 
being doubtful, and should not be suipiised it fuithei investi- 
gations show that the present loim is to he united with 
E tncommodtis 

DisttibHiion RaualPindi, Allahabad 

8 Entyphoens nainiauus Mich 

1907 n'lninniMs, Micliiielsen, Mt Mus Hambuig,xxn, , 

p 177, text-h" 21 

1909 EutypJioeusnanuanwiyMtcliaal&on. Mem. Ind Mus i,p 325, 
pi Ml , fig 01, text-fig 27 

Length GO mm , diainetei 3—4^ 111 m Segments 138 Colour 
grey Prostoiniuin tanylobous, tongue hi oadei behind Set© not 
Llosel> pniied, at hinder end sepaiated, m postchtellar legion 
aa a5 he cd-s=.7 4 6 5, drfssea. of eircuinterence Dorsal 
pores inconspicuous, only seen behind chtelluin Chtelhim ring- 
shaped, xiii-x\ii (=5) Male pores on \erv prominent almost 
circular papill©, the centres of papillffi in b 01 nearly so Pemale 
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pores ]ust m iiont oE setse a of xiv- Spermathecal pores m or 
lalhei mteiual to c A tran8^e^sely oval area in 16/17, extending 
hlightly beyond a on^each side, suiiounded by a whitish -wall, and 
diMded down the middle oy a similai wall 

Septa and calciteious glands as usual in metandric species. 
Grizzard laige Intestine begins in mv C^xv) Laige funnels in 
\i, enclosed in a coiiimon sac, which extends upwards at the sides 
of the segment A pair of seminal lesicles extending backwards 



Fig 235 — Eulypli<etis naimanus 'M.icii. , speiinntluca , X 10 


to \x, constiicted by the septa G-Iandular p.irt of prostate large, 
occupying about tour segments , duct muscular, nariower than 
gland, lelatnely long, looped, the loop extending laterally 
Spermathecal ampulla nearly globular, duct veiy short, about 
halt as thick as ampulla , diverticula in two groups of small round 
chambers, wdnch form an incomplete ciicle round the base of the 
ampulla, interrupted at tw o points (text-hg 235) No penial sets?. 

Disti ibution Kami Tal, K.umaon Dist , W Himalayas 


14 Eutyphoaus nepalensis MtoJi 

1907 A'utf/pAceHs Tie/ia/eaats, Micbaelsen, Mt AIus Hamburg', xxiv ^ 
p 176, text'fis 20 

1909 Eutyphaus nepalensis, Michaelsen, Mem Ind Mus i, p 233, 
pi XIV, fig 37, text-fig 26 

Length 110-140 mm , diameter from 6 mm in chtellar region 
to cn 3 5 mm at htndei end Segments 150-180 Colour 
greyish Piostomium more or less distinctly tanylobous , lateral 
borders of tongue not always distinctly different from the crow d of 
longitudinal furiow’s on i Segments iv-x bi-, tn- oi multiannular. 
Setae model ately laige, especially the ventral setae of the ante- 
clitellar region , all ventral, all widely paired oi separated, aa a 
little gieatei than he, ho about the same bs cd, and a little greater 
than ((&, aa = ca of circumference Dorsal pores 

from 10/11 > Clitellum less marked ventrally, xiii-xvii (=5) 
Male pores on thick transversely oval papillae, the centres of 
which are a little lateral to h Pemale pores m fiont of a ot xiv, 
each surrounded by a whitish area Spermathecal pores eye- 
shaped, with centres in c Genital markings as paired transversely 
oval cushions, betw'een and extending outw’ards and inwards- 
lieyond a and b , most constant on 15/lb, usually on 1 9/20 and 
20/21, sometimes on 18/19, and unilaterally^ on 14/15 and 21/22 
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Septa 5/6 and 8/9 very tlu^rthe intermediate septa missing , 
9/10 and 10/11 somewhat thickened Gizzard large, oblique 
Calciferous glands as usual Large tunnels in xi, enclosed in a 
sac which appears to embrace the oesophagus as a ring Seminal 
vesicles in xii Prostates vei v^ng, occupying about six segments , 
duct long, muscular, describing iriegular loops, thinner and 
shoifei than the glandular pait, but neveitheless about 20 inm 
long Sperinatliecffi (te\t-fig 236) vei v large , ampulla irregular, 
sac-hke , duct shortei, conical, thicker entally wheie it is about 
halt as bioad as the ampulla, tapeiing ectally , diverticula as two 
gioup?,, five 01 in each gioiip, each with shoit stalk opening 



Fig 238 — Eulyphaeits nepahnsts Mioh , sperraalbeca , X 6 

into ectsl part oE duct, most are simple, some divided into two 
seminal chambers, all small , in addition, at each side a much 
largei diverticulum, irregular and sac-like, stalked, opening into 
the ental end oE the duct, oi low'er down amongst the true 
diveiticula (? sepaiated lobes oE main pouch, functioning as 
accessory diverticula) No penial seta? 

jRemarls For a somew'hat similar condition oE an accessory 
ampulla cf Octoclicetus pachpahatensis 

Distribution Chitlong, Little Nepal Valley 

15 Eutyphosns nicholsoni {Bedd ) 

1901 Typhceus mchahonx, Beddard, P Z S 1901, i, p 106, text- 
figs 54, 55 

1907 Etttpphceus khani, Michnelsen, Alt Mus Hamburg, xxis, 
p 182, text-fig 26 

1909 J^typhaeus Uiam, Alichaelsen, Aleni Ind AEus i, p 233, 

pi XIV, figs 62, 63, text-fig 32 , E provincialis (laps ), 
p 219 

1910 Entyphmis mchalsont Michaelsen, Abb Ver Hambiug, 

XIX, p 92 

1914 Eutyphoeus mchohont,Biephea'\oa.f'Rec Ind Mus x,p 864 
1916 Eutyphants nicholsoni, Stephenson, Roc Ind Mns xii, 
p 342 

Length up to 185 mm , diameter up to 5 5 mm Segments 
190—225, secondaiy annulation behind iii , in some pteclitellar 
aegments as many as fonr secondaiy annuli, behind cliteUnm 
three Colour dorsaUy brownish to violet-grey, ventrally yellowish 
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grey Prostommm coiubmed pro- and tanylobous Dorsal pores 
apparently begin in front of clitellum Setse all ventral, a6 bo cd 
=3 5 4 behind clitellum , aa less than bo m front of, greater 
behind clitellum, set® piesent on clitellum Clitellum ^xiii or 
^11 xiii to xvii (=4| to 5) Male poies near together, surrounded 
by a common ridge, in a or even closei Female pore single, on 
left side in front of seta a of xiv. Spermathecal pores in a Genital 
papill® ciicular or slightly oval, in 15/16, close together, 
surrounded bv a common wall or groove, and senaiated fiom each 
other in the middle line by a groove, occupying most ot the space 
between setal zones of xv and xvi, and lateially extending beyond 
the line of 6 


fx 



TFig 237 — Eutyphceus mcholsoni Fig 238 — Ewypkceus nteholaont 

(Bedd ) , Bpermatheoa , X 10 (Bedd ) , diital end of penial 

Beta , X 225 

Septa 4/5 and 8/9-10/11 very strong , 5/6-7/8 absent Calci- 
feroiis glands and vascular system as usual m inetandric species. 
Intestine begins m xv , intestinal pouches five pairs, beginning 
about Ixxziv Testis sac common to the organs of the two sides 
Semmal vesicles long, extending back to xiv, flattened, the tUargins 
somewhat lobnlated Prostates tightly coiled , duct muscular, in 
an S-like curve, of fair length much thinner than the glandular 
part. 8permathecal\ ampulla broad and short, somewhat lobed, 
the lobes showing a number of small lobular protuberances , duct 
rather long (longer than height of ampulla), half as thick as 
ampulla,, narrower ectally, diverticulum fan-shaped, on outer 
side of duct, or double, each broa^, with 3-5 seminal chambers 
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Fenml setse (text-fig 238) about 4 mm long, 20 /j. thick, nearly 
straight, tip rathex blunt, ornamentation of spaise indxstinp' 
triangular teeth (not always present) 

RemmTcs A variable species , for example, I found that the 
papillsB on 16/10 may oi may not be surrounded by a wall, and 
that the male slits may be united in a single one The penial 
setse, accoiding to Mitbaelsen, may be shorter and thinner than 
given above, the tip appeals otten to be sharply bent, almost 
looped (but it IS common in the genus to find the tip >toi:t and 
bent or deformed) I examined the female pores, and found the 
left present alone in nine, a large left uith a small right pore m 
two, and^^no poies distinguishable in one 

Distribution Saharan pur, LucKnow, Barn Baiiki, and Bnsti 
Bist., United Provinces , Bajmahal and Calcutta, Bengal 


16. Eatyphffius orientalis {Bedd ) 

1883 Typhaits oiientaha, Beddard, Ann Mag N H (5) Mi, 
p 210, pi viii, bgs 1, 2, 4, 9-12 

1888 Typhatus ot tent alts, Beddard, Quart J ]Mic Sci \xix,p 117, 
pi Mil, hg 2 

1895 7 yp7i<eus Beddard, Monog p 478 

1898 7ypA<se(» oiien/ahs, Fedarb, P Z S 1898 p 445 

1900 JEutyphoeus oi lenialts, Michnelscn, Tier x, p 822 

1901 Typhaus orientalis, Beddard, P Z S 1901, i, p 206 

1922 JSutyphasus Aiientalis, Stephenson, Bee Xnd Mus xsiv, 

p 487, text-fig 8 

liength 158-260 nini. , diameter 6-8 mm Segments 192 
Borsal pores present behind clitellum Setmall xentral Clitellum 
includes xiv and a small part of xm to xvii (=more than 4) 
The male area, on xvii, presents a pair of bracket-shaped grooves 
([]), each overhung on its outei side by a thickened ridge , male 
pores in the postenor corner of each bracket, a little outside b 
Spermathecal pores slit-like, between h and c, but nearer c, the- 
outer end of the slit reaching the line of c Three pairs of genital 
papillee, inteisegmenf&t, in front of the male pores, transverse! v 
oval, depressed in the centre, another pair in 18/19, sometimes 
papillae in 19/20 and 13/14 , papillm in line with ah 
Five glands, increasing tii size backwards, on doi sal sui face of 
intestine towards end of middle third of body, some or all hilobed 
(i e , one lobe on each side of the middle line) Seminal vesicles 
extend back to xv Prostates as large coiled tubes , ducts thinner 
Spermathecal ampulla an ovoid sac, with crenate margins , duct 
from under surface ^ of ampulla, short, stout, muscular, two 
diverticula, one on eaiih side, each with one, two, or three seminal 
chambers, 30m the mam organ where ampulla passes into duct. 
Penial setsa 2 5 mm long, 26 p thick in middle, shaft almost 
straight , curved, bluntly pointed and flattened tip , omamentaticm 
of closely set oblfqne it/aAiiigr>long the borders of the distal end- 
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Rtmarks The original description states that septa 5/6 and 6/7 
are thickened, this may be a mistake for 4/5 and 5/6 The 
obhque ridges on the penial setae are described by Beddard as 
“chevron-shaped iidges ” 

Ihstnhuiion Debra Dun , Calcutta 

17 Entyphoeus paivai Mich 

1907 JSutyphaniB jmtvat, Micliaelsen, Mt JIus Hamburg, xxiv, 
p 178, text-fig 23 

1909 JEvtyphacits-paitai, Micbaelsen, Mem Ind Mus i, p 228, 
pi XIV, figs 88, 39, text-fig 29 

Length 195 mm , maximum diameter 5 mm Segments ca 
220 Coloui violet-brown dorsatly, with darker middorsal stripe , 
greyish laterally and ventrally Frostomium tanylobous, borders 
ot tongue parallel Dorsal pores inconspicuous Setae all ventral , 
aa.ab he cd=3 2 3 2-2^, dd greatei than halt of circum- 
ference. Clitellum ^xiii-xvii ( = 44) , ring-shaped, but less 
marked ventrally, and absent ventrally in svii Male pores in 
hollows, about in b, surrounding parts of body-wall tumid 



Rg 239 — Bkityphoeus paivat Micb , Pig 240 — EufypJiceus patvai Mich , 
spermatheca , X 5 distal end of penial seta , X 250 

Spermathecal pores as slits between h and c, nearer to b , tumid 
patches in fiont and behind Genital markings as paired trans- 
versely oval areas, in and slightly transgressing ab, on 15/16, 
16/17, and 18/1 9-22/23, seven pairs in all 

Septa, calciferous glands and anterior male organs as usual 
in inetandric species Gizzard large Intestine begins in xv 
Seminal vesicles lubate, extending back to xvi Prostates laige, 
occupying segments xvu-xxi , duct thin, relatively long, desciibing 
several loops Spermathecal ampulla irregulaily sac-shaped, 
consti icted constantly) in front of the middle, thicker behind , 
duct broad and short, from the under surface , diverticula three 
or four, in a single group, each irregularly sausage-shaped or 
stump-Iike (text-fig 239) Penial setse (text-tig 240) ca. 4 mm 

2 o 
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long and 32 thick, scarcelv bent, scarcely tapering distally, tip 
bent more strongly, flattened but not broadened , distal third of 
seta except extreme tip with densely crowded iiregular transverse 
rows of fine teeth. 

Distribution Pusa, Bihar. 

18 Entyphoans phaipingiantis Mich 

1907 Eutt/phmus pharptngianuSy Michaelsen, Mt Mus Hamburg, 
XXIV, p 177, text-fig 22 

1909 EutyphtBHs phm ptngianus, liLem Ind Musi, 
p 226, pi XIV, figa 66, 67, text-fag 28 

Length 130 mm , diameter 4-4^ in tn Segments 118 Colour 
grey Prostommm indistinctly tanrlobous, small, retracted into 
buccal cavity Dorsal pores from 11/12 Setro moderately large, 



Fig 242 — EtttypTums pharptngtanus 
Mioli , distal end of penial 
seta, X 226 

the ventral paired, the lateial separated, cd~5e=ljab=^-§aa, 
of circumference Olitelluin xiu-xni (= S) , somewhat less 
distinct veutrally between the lines of setae a Male pores on 
nearly circular papillm, about in b Peraale poies m fiont of « of 
XIV Spermathecal pores in b Gt-enital markings ns four pairs 
of transverse slits or narrow areas, in ab, on hindei parts of xiii- 
■vvi or m furrows 13/14-16/17 

Septa and calciferous glands as usual m metandnc species 
'Gizzard large. Punnels in xi, perhaps enclosed in a common 
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testis sac Seminal vesicles extending very far back, to xxxiii m 
the single specimen, broader and lobed m their anterior part, 
constricted by the septa Prostates with very long and convoluted 
glandular part, occupying about four segments , duct thinner, 
relatively long, describing two loops, muscular Spermathecal 
ampulla nearly globular , duct indistinct, very short, about halt 
as broad as ampulla , divei ticula as an mtei i upted circle of seminal 
chambers round base of ampulla in groups of twos, threes, or 
fours, or single chambers (text-fig 241) Penial setae (text- 
fig 242) ca mm long and 26 thick, bent only m the distal 
part, scarcely tapenng, tip simple and blunt, ornamentation 
beginning some distance above extreme tip, oE sparse small 
irregularly toothed iidges or lows of short teeth 

Distnhution Pharping, near ICatmandu, Nepal Valley 

19. EulypboBus quadripapiUatus Mieh 

1907 Eutyphceia quadnpapillatm, Michaelsen, Mt Mus Ham- 
burg, XXIV, p 175, text-fig 19 

1909 Eutyphanis qttadi tpaptllatus, Michaelsen, Mem Ind Mus i, 

p 221, pi XIV, hg 65, text-fi" 25 

1910 EtUyphaius qttadi ipapiUattfi, Michaelsen, Ahh Ver Ham- 

burg, XIX, p 90 

Length 60-70 mm , maximum diameter 3| mm Segments 
120-155 Colour in general yellowish green, with a light lose 
tint anteriorly Dorsal pores from 11/12 Set® all ventral , in 



Fig 243 — EiitypKaeus guadrtpaptflaius Mich , spermatheca , X 8 

general aa ab be <;d=4 2 4 3 in middle of body , dd=ca f- of 
circumference Clitellum indistinctly saddle-shaped, at least in 
the hinder part, xiii or fxiii-xvii (=4^ or 5) Male pores on 
prominent transversely oval papill® the papill® in ab and extend- 
ing somewhat outside 6, their centre a little internal to b Peraale 
/pores ]ust in front of set® a of xiv Spermathecal pores on 
small transverselj' oval papill® between a and b, somewhat nearer 
to 6 Genital markings as two pairs of transversely oval papill® 
or areas on 13/14 and 14/15 about in 6 
Septum 4/5 strong, 5/6 veiy strong, 6/7 and 7/8 missing, the 
following septa as far as 11/12 scarcely strengthened, except 9/10, 
which IS modeiately strong Gi/vard large Calciferous glands 
as usual in the genus Intestine begins in xv Testes and 
funnels in x and xi, apparently fiee , those of x much smaller than 
those of XI, but by no means vestigial Seminal lesicles in ix 
and xii, the anterior pair confined to ix, the posterior extending 

262 
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back as far as xzx , both pairs mnch incised Prostates with long, 
coiled and adpressed glandular part, occupying about thiee seg- 
ments , duct thin, somewhat bent , sperm-ducts of one side unite 
tonards tbeir ectal end, pass the end of the prostatic duct on its 
out^i side, and turn round to open into the same pore from behind 
Spermatheca (text-fig 243) with nearly circulai and depressed 
ampulla , duct short and conical , about ten stump-like diverticula 
of different sizes, sometimes united two together at their bases, 
the "whole foiming a rosette round the duct, which may be inter- 
rupted more or less at two points, the rosette being then divided 
into two groups , in situ the diverticula aie nearly hidden Ko 
penial sets. 

Dtstrihution Sirsiah, Bihar , Saraghat and Calcutta, Bengal 

20 ^Entyphosus scutanus MtcTi 

1907 Muiyphoius seutantis, Michaelsen, Mt, Mus Hamburg, xxii , 
p 186, text-hg 29 

1909 ladyphaMs scutanus, Michaelsen, Mem Ind Mus i, p 240, 
pi \ir, figs 61-63, text-fig 85 

Length 140-180 mm , maximum diameter 5 mm Segments ca. 
290 Colour greyish with violet tints at the anterior end Pro- 
stomium indistinctly epilobous (^) Dorsal pores from 11/12. 
Setm all ventral, paiied, but not closely, behind clitellum aa ah 
he cdss3 1.3 2, m front of clitellum a6 larger (ss3 2 3 2), 
at posterior end cd nearly as large as he, but arrangement somewhat 
irregular, dd greater than h^If of circumference Clitellum nng- 
shaped, ^xiii-xvii (s= 4^) - ^sle pores a little lateial to 6, each 

a small apeiture suriounded b\ a iing-shaped wall A median 
ventral male aiea ot hexagonal form, including ^xvi-^xviii and 
extending laterally nearly to c, the anteiior and lateral borders 
often marked by a wall , male poies m the lateral angles of the 
area , the ring-shaped walls of the pores connected by a tiansverse 
wall, the space between the tiansverse wall and the anterior wall 
of the area often depressed, so also sometimes that between the 
transverse wall and the posterior bordei of the area A median 
ventral cushion just in front of male aiea on 15/16, transversely 
oval or hexagonal, extending from middle of xv to middle of xvi, 
and laterally leaching to midway between 6 and c, the cushion 
bordered by either a small wall or iidge, oi by a furrow, according 
to the stage of matuiity Pemale pores just in front of and 
perhaps rather internal to setm a of xiv Speimathecal pores in 
7/8 between 6 and c 

Anterior septa as usual, except that 5/6 is extremeli'- strong, 
almost as thick as the body- wall G-izzard laige, calciferous 
glands as usual Intestine begins in xv Punnels lu a common 
testis sac in xi Seminal vesicles extend back as tar as xv Pro- 
states with very long and much coiled glandulai part, not forming 
a compact mass, reaching b.ick to xxiv , duct thinner, relative! v 
long, describing one or two large loops , sperm-ducts pass round 
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outer side of end of piostatic docts and bend forwards to open 
with them in a common poie Speimathecal ampulla irregular, 
sao-like, duct shoit and narrow, arising flora the undersurface 
of ampulla about the middle of its length , diverticula two, oppo- 
site, simple 01 compound, hidden in the natural position (text- 
fig. 244) Penial set® (text-fig 246) ca 2 mm long, proximally 



Fig U5—Euti/phoiussnt{au«s'iS.'Ksii i 
penial seta , X 45 

ca 95 fi thick, tapering veiy little, slightly bent in proxinial half, 
more strongly bent distally, distal end simple, often iriegular, 
apparently corrugated, fibrous, distal halt of seta with densely 
crowded iiiegular transverse lows of fine teetb, not easy to 
detect on account of structure of seta 

DistrzbuUon Comillah, Chittagong Distiict 

21 EntyphoeuB turaensis Sicph 

1920 JOiityphcLiis 2u;aenn>, Stephenson, Mem Ind Mus vii, 
p 244, pi M, hgs 48, 49 

length 100 mm , maximum diameter 3 o mm Seg^ients 1^ , 
secondary annulation m v-xi Unpigniented, no difference oe- 
tween dorsal and ventral surfaces Prostomium small, tanj lobous 
Dorsal pores from 11/12 Sette enlaiged on iii-vi, scarcely visible 
on IX and x, antenorly cr6=sJare=|6c=|cfZ, behind clitellum 
|«a=^6c = §c£f, in middle of body ab = ^aa — ioe — ^cd. 
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dd:=i nearly f of circumference Clitellum very slightly marked, 
?xv-xvu Male pores in a pair of narrow tiansverse depressions, 
which extend from inside n to outside 6, the pores in 6 Sperma- 
thecal pores in 7/8 in b Paint genital markings on 14/15, 15/16, 


Fig 246 — Eutwhaus itaaensis Sloph , spormathoca seaa from above , the sac 
IS attawed to the body-ivall by the middle ot its under surface 

and 16/17, as slightly pigmented spots surrounded by ciicular 
grooves 

Septa and calcifeious glands as usual in metandric species 
Gizzaid haiiel-shaped Intestine begms m xi Dorsal vessel 



Fig 247 — EiitypncetistwacnstsSl^^ , penial set'c , «, as seen as a 
whole, X 37 , b, tip moio bi^ly magnified, X ca 180 

ends at anterioi end of gizzard (not postenoi end, as usual in 
metandric species) Testis sacs in xi, separate Seminal vesicles 
large, indented, extending back to the level of 14/15 bv bulgi^ 
back the septa Prostates small, in xYiii-xiv, coils closely packed , 
duct scarcely narrower than glandular part, undulating, soft, not 
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shining Speimathecnl ampulla as an elongated sac attached to 
body-wall bv a portion o£ the under surface , no distinct duct , 
dnerticula two, one on each side, attached to base of sac bj"- a 
short and relatn ely stout stalk, each lobulated, with three or four 
seminal chainbeis (te\t-hg 246). Penial setae (text-fig 247) up 
to 1 5 mm long, 35 /x thick, slightly curved in the distal half , 
tip bluntlj pointed and lathei claw -like, ornamentation as very 
fine dot-like markings ovei distal eighth or tenth of shaft, 
mcluding tip 

JRemail-s Allied to E clitUar/ongiamts, the internal anatomy 
being stiikingly similai , the genital markings, how eiei, are ]ust 
on those grooves wheie the} do not appeal in that species 

Distribution Gaio Hills, Assam 


22 Eutyphoeus waltoni Mich 

1907 Eutyphceus icaltoni + E bcnffalensit, Michaelsen Mt Mils 

Hamburg, xxir , pp 179, 183, text-fig 24 

1909 Euti/phaus ioaltoin-\-D hengnlensts, Michaelsen, Mem Ind 

Mus 1 , pp 2J9, 236, pi xiv, figs 45-48, text-fag 80 

1910 Eutyphanis ualtom, Michaelsen, Abh Vei Hamburg, xix, 

p 91 

1914 Duti/pliaus ualtom, Stephenson, Hec Ind Mus x, p 362 

1916 Diityjihceit'i waltoni, Stephenson, Itec Ind Mus xii, p 342 

1917 ttaftoni, Stephenson, Rec Ind Mue xiii, p_^8 

1919 Euti/phanis ualtom, Stephenson and Haiu Ram, Tr Roy 

faoc Edin In, p 447, pi figs 7, 8 

1919 JCvU/phoeus ualtom, Stephenson and Prashad, Ti Roy Soc 

Edin 111, p 465, pi hgs 8-10 

1920 jEMfy/j/iecMs tow Worn, Stephenson, Mem Ind Mus mi, p 243 

1922 Dutyphams ualtom, Stepliensou, Rec Ind Mus xxiv, 

p 438 

Length 90-230 mm , maximum diameter 4|-6;J mm Seg- 
ments 190-210 Colour biowinsh to violet-giey dorsally, w’lth 
middorsal stripe behind clitellum , latei illy and lentrally yellow'ish 
grey Frostomiiim taiiylohous, sides of tongue paiallel Dorsal 
pores from 12/13 oi 11/12 Set® lather small, paiied but not 
closely, behind clitellum in front of clitellum 

and at hindei end setie nearly separated, all vential, drf=ca -3 of 
circumference Clitellum i ing-slinped, but thinnei ventrally , 
^xiii-i.Mi (=4^) Male ]iores lateial to if not ih line with 6, in 
deep silts oi gioores whicli extend between and lather tiansgiess 
the hnes a and b Rem ile pores in ft ont of and a little lateral 
to a Speimathecal poies in 7/8, in c, in the centie of eye-shaped 
areas Genital mni kings as tiansversel} oral areas oi glandular 
silts between the lines of the lential setal couples/ somewhat 
transgiessmg these limits , nearh constant on IS/lb/and 18/19, 
often on 14/15 and lG/17, larel} on 19/20 and 20'21f sometimes 
a pan of oiuans of a r.ithei difteient appeaiance-^eye-shaped 
papillffi— on 9/10 

Septa, calcifeions glands, and - 1 ascular si stem as usual in 
metandric species Gizzard laige Intestine begins in xiv (?xi). 
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Intestinal csca about the middle of the body I’unnels in xi, 
enclosed in a common testis sac Seminal vesicles in xii Pro- 
states very long, occupying about three segments , duet musculai, 
thinner and much shoiter than the glandular part, about 6 mm. 
long Spermathecal ampulla thick, sac-like , duct thm, about 
halt as long as ampulla, diverticula two, abreast, not opposite, 
each of about foui seminal chambers arianged in a fan-like manner, 
apposed to base of ampulla, but the attachment is to the duct 
(text-fig 248) Penial set» (text-fig 249) up to 4 7 mm long; 



Fig 240 — Eutyphaus waliont Mich , distal 
end of pemal setn.X 400, a, orna- 
mentation, X 3000 

16/1 thick, curved to form about a quarter of a cucle, distal end 
curved somen hat more strongly, bz oadened a little and hollowed 
on the concave side, and thus spoon-like, with a somewhat hooked 
tip , ornamentation of fine han-like spines on convex side of 
distal end, irregularly but lather densely distiibuted (may not be 
identifiable as distinct spines, even with the oil immersion lens) 

SematlLS This species produces penial setae eaily, before the 
clitellum and genital markings appeal , hence the description of 
E hengalensis as a sepaiate species (93) 

Stephenson and Ham Ham have studied the jii estate (92), and 
Stephenson and Piashnd the calciferous glands (91) 

Euiribution Hoshiai pur District, Delhi (Punjab) , Dehra Dun, 
Lucknow, Agra, Mainpuii, Fyzabad (DP), Pusa, Sinpur (Bihar), 
Saraghat, Hajmebal, Calcutta (Bengal) , Baroda, Ahmedabad,lsavli 
(W India) , Q-walior (Central India) 



x:ni xHu^osBiLus 


457 


G Genus ERYTHRfflODRILUS >Stepn 

1915 TT/yMKroff/i/ws, Stephenson, aVIem Ind Miis m, p 100 

1917 JIoj)lochteielltt (pnit) + JJ) t/f/n modulus, Stephenson, Ilec 
Ind hi us pp 554, 359 

1920 Jloptocheetclla (p.ii t )-}- 22/ wfA; rpod; //»«, Stephenson, Mem 
Ind Mus Mi,p 227 

1021 Ui ^ h > aofh ilus, Miclmelscn, Mt Mus II ninbuig;, \\xtui, 
pp 35, 38 

Setul niiangement peiichmtmc One gizzaid in one simple 
segment Poui pans of caleilerou'? glands in x-Mii Nepbndial 
system mi'^ed mega- and micronepliric, the inioroneplindia occur- 
iing throughout the body, the meganephndia trom about xx 
onwards. Testes and tunnels fiee oi in testis sacs, genital 
apparatus A’arious, tiom an niipuie acanthodiiline to an incom- 
pletely micioscolecine condition 

I follow Miclmelscn (99) in uniting the tn o genera HoplachcEleUa 
(as conceiied by me, 86} and E) ytJu ceodrilus I now agiee with 
Micliaelsen that Bourne’s Petichata stum it, the tjpe of the genus 
Hoplochtetella, is iiniecognizable, but that it probably had no calci- 
ferous glands, and so did not belong to the present genus and cannot 
be classified along with the species which I desciibed under the 
name HoplochccUlla The single species which I formeily placed 
in the genus ErytJn ceodnltis (E Ltnnem i) difters fiom those I called 
Hopla^icetella in liaiing testis sacs (found howeiei in Hoplochatella 
miomala)^ in having thiee pairs of seminal vesicles (also found in 
H anomalci), and in liaMiig only the anterioi pair of prostates 
It 18 thus a latei evoli ed species, and H anomala is possibly its 
actual ancestor 

Th^ genus is to be derived fiom HowascoJev, as preiiously 
explained, to ■which it is also adjacent geographically It has 
given use to no descendants, being itself as let in process of 
eiolution, and showing in its seieial species seieral stages of 
the micioscolecine i eduction 

Distribution Western India, including Bombay and neighbour- 
hood, Portuguese India, Castle Bock in B ICanara District, and 
Belgaum 


Key to the species of the genus ErvtbiEeodiilus 


1. One pair of piostaies 
Two pairs of prostates 
2 Spermathecal diverticula few, 2-4 
Spermathecnl diveiticula mam, 9-20 
8 Testis sacs pi esent 
Testes and tunnel*! fiee 

4 Genital markings ns two papillae, each sui- 
rounded bj a giooie, oiei 16/17 and 
19/20 

Genital markings as two saucei-hke de- 
pressions ovei 16/17 and 19/20 


E lannean 
2 

3 
5 
E 

4 


anomahis 


E hemjn typ 
E hempi var bt/bveaius 
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5 Spermathecal dneiticula in two circles JO moinatus 
fepeiriintliecal diieiticula in a Mn<rle circle 6 
G Spermatliecal diieiticiila lo-20 in nuiulicr JO mc^o/iifsUp 

Speiinatliccal dneilicula 0-13 in nuinbei JO sucfantts mu a^ms 

I ha\e somewhat i educed the numbet o£ species, m which, as 
I now thinlv, the lanable genital maikings weie pieviously 
accorded undue weight 

1 Erythrseodiilus anomalus (Stejj7i ). 

1930 Iloptocfuetclla anonmla^ Stephenson, IMcm Ind Mus vii, 
21 J33, pi "v, tigs 25-39 

Lengthen 85 mm , diametei 3 inm Segments ta 100 Colour 
pale, unpigmeiited oi almost so Piostouiium epiloboiis 
tongue bioad, not cut off behind Duisal iioies Irom 4/5 Setal 
rings almost closed ventnlh, doisall} the gap=4yr in fiont oE 
the clitellum, J?/z behind it, Jyjr in iniddlo oE bodv, setal inteiials 
decrease somewhat fiom the inidiential line outwaids, so that 
aa>ab>Bc>cci , inimbeis 36-44/iiii, 40-46/xn, and ca 40 in 
middle of bodj Clitellum ;J‘vni-Jxii (=3) On male area tw^o 
jiairs ot cratei-hke depiessions," with thickened and lounded 



Rg 250 — Erylhraoih ilm anomahi^ Fig 251 — Eii/tJotsodnlu^ anomahtt 
(Steph), spoimntlicca (Stepli), tip of copiilatory Beta 

maigins, lathei oval in a tiansieise diiectiun, on xin and xi’c, 
longitudinally taking U 2 > the extent of the segment, ti ansi eisely 
extending honi h toll, the two depressions ot a pan united by a 
tiausieite thickening piostatio poies in the inner portions of 
the depressions, between c and c? Theie May be similar de- 
piessions, one oi two, on win also Female poie single, in front 
of the setal zone of xii Spei inathecal poies two on small 

papillaj on iiii and ix, in line with c, about one-fifth of the 
circumterence apait, the poies of iiii m fioiit of the setal zone, 
those ot IX in it The setro on the lentral smface of mu or ix 
may be displaced foiwaids oi backwaids 

Septa 11/12 and 12/13 fierliaps somewhat thickened Gizzaid 
large, ovoid, film, in vn Calcifeious glands in x-xiii, small, ovoid, 
set off from the oesophagus, those in x and xi within the testis sacs. 
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Intestine begins in xvi Last heart in xii , no large vessel m xiii, 
but in xiv a pan o£ large vessels, given off from the dorsal vessel, 
peihaps distributed to theahmentaiy canal Meganepbridia from 
xz Testis sacs in z. and xi, enclosing alimentary canal and dorsal 
vessel, and in x also a pair of seminal vesicles Seminal v esicles 
in IX, X, and xii Piostites two pans, the anteiior occupying 
xvn-xviii, the posteiioi xix-xxi ducts stoiitei than the glands, 
shining, lathei short, stiaight, thinner at the ental end The vasa 
defeientia of the same side pass backwards side by side, one 
ending near the termination of the anteiior piostate, the other 
near that of the postei loi Small ovisacs in xiv Twm pairs of 
speriuatheciB (text-fig 250) , the ampulla an n regular sac, duct 
stout, nearly as long as ampulln, thickei above, contracted and 
shiny below, set off fioni ampulla by a constiiction , diverticula 
two, opposite, oil the duct below' the upper dilated pait, sessile, 
each consisting of a few lounded seminal chambeis Clusters of 
fingei -shaped accessoij' glands, 3-5 in each gioup, near the 
spermathecal duct Oopulatoiy set® (text-fig 251 ) assq giated with- 
the accessory spermathecal_glandi,^ length ^ 61 mm, diameter 
22/*7ldmost straight,'wlBh a slight pr'oXiinal curve, tapenng and 
bluntly pointed distally , ornamentation as a few verj' hne oblique 
lines or semicnculai markings near the tip 

Remarks Differs fiom the other species of the genus in the 
manner of ending of the vasa defeientia, and moie primitive in the 
greater sepiration of the speiinathecnl and of the piostatic jiores 
of the same side The presence of testis sacs may oi may not be 
primitive Tlie species is similar to E kinneai i in having testis 
sacs, and in having the same number of sennual vesicles iii the 
same positions, and inaj' he the direct ancestor of the lattei 

Disti ibution Belgaum, Bombay Presidency 

2 Erythimodiilus inornatus (Steph ) 

1917 HoplooJiasteUa tnotnata, Stephenson, Rec Ind Mus xiii, 
p 395, pi xvn, hg 17 

Length 101 min , maximum diainetei 6 mm Segments 79 
Colour light brown doisallv, pale ventially Piostonnum epi- 
lobous (oi peihaps maj be tanjlobous) Doisal pores tioin 6/7 
Setal rings closed doisalh, and almost so ventrallv , set® of 
viii-xu veiy small, nuiubeis 84/'v, 80/ ix, ca S4/xn, 85/xx, and 
91 in middle of body Clitelluin Jxiii— xvi (= Si), hi own and 
inaikedly constiicted Prostatio poies two pan a, on xvii and xix, 
at the hindei and auteiioi bordeis lespectivelj , small pits, fairly 
close togethei, broadly oval in outline, with distinct hp Pemale 
pore as in suciotu^ Speiinathecnl poies represented by two 
pans of transversely oval papillse on viii, between the setal zone 
and the anterior, and the setal zone and the posterior, limit of the 
segment lespectively, not tai from the middle line Set® of vni 
absent ventrally , a few dark dots on the posterior speimatliecal 
papillae may be displaced set® 
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Septa ns in suciojufi. A b'mel-sh.ipccl gi7/aicl m m Cal- 
ciferous glands m x-mii, siiuill jii the two nntLMiot, laige in tho 
two posteiioi segments, Kidiioi'shnppd and nttaclnvl bj tlie hilus 
Intestine begins in v\i, h nipb-giaiuls as in sitclomrs. a large, 
probabl} iMiiplioid mass on tho o’-.opliagii") m m Last heart in 
xni , lessels in \n as in stfctnnif^ Aophiidi.i a^ in / 
Anterioi male oigans disposed as m ’■m/antts, nniciioi seminal 
lesicles lei}' conspicuous, huger than the posfciioi Piostntcs 
Inige, the anteiioi extending luck to win, tho posleiior to xmjii , 
eclal poitioii ns n thin coiled duct, becoming tliichci tow iids its 
end Vasa defeionlia sepaiatc to then ending, hoth end in 
connection with the Icimiiulioi' of tlio niiteiioi prostatic duct 
Appaientl 3 a small oiisac in xi\ Speimnthceal ampulla an 
uregular sac, nan ow or below and eontinnrd into the duct with 



Tift — Tlri,thwn tnoii ( 'i < (‘5'cpli ) , speriii'illicca 

no shaip demni cation duct about half ns long as ampulla, 
iiairowei towards octal end, n double ring of Binall dncrticuin, 
about 20 in nil, lound junction of duet and ainpiilln (text-fig 252) 
Accesson glands m legion of piostitie npeituies, three pans, m 
x\ii, x\ni, and \ix , those in xiiii the Ingest, lahing up whole 
length of segment, stalks shoit and stout, tlioso of tho glands in 
x\ii ana \ix passing through the '•optn to loin those of the glands 
111 win ^\ccesson spci jiialhceal glands in two gionps ot fi\e 
each, each group between the end" ol tlie spcimnthccai of the 
same side, about tho middle of the length of Mii 

DisUibuhon Talewadi, iieni Castle Pork W India. 

3 Ely till jBodnlus keinpi {S tilth) 

1*^17 Ifoploihertclta hempt, Stopheii'on, Jtcc Jnd 3Ius \iiij 
p d!)J pi viii, figs 16, lt» 

Length up to 103 imii . dininctci 4 5 iniii Segments lOG 
Coloui iich blown doisally with darkei median stripe, pale 
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ventrally Frostomium variable, epilobous |- to broad or 
narrow Dorsal pores from 6/7 Setal rings with dorsal and 
ventral gaps, aa=2;| or 2o6, zz—2-3yz , set® on the average 
closer set ventrally , numbers 52/v, 56/x, 45/xx, and 44 in tbe 
middle of the body Clitcllum ^xiii-xvi (= 3^), darker than the 
rest of the surface "Ventral surface concave over xvii-xix. 


X 



Fig 253 — ErythriBodrthis lenipt (Steph ) , male genital area , x , papilla 
Burroundod by groove , pr , prostatic apertures 

prostatic pores in transversely oval pits in 17/18 and 18/19. 
Genital mai Kings (text-fig 253) as large, broadl}' oval papillte, each 
surrounded by a groove , one over 16/17 midventraUy or on the 
right side, and one over 19/20 and tbe anterior part of xx, on the 
left Bide , or only the posterior may be present Female pore as 



Fig 254 — Eryfhraodnlits Xempt (Stepb ), spermatbeca, represented vritfa 
an accessory gland alongside 

in suctoi rtis Spermatbecal pores two pairs, on viii, on papillae , 
actual pores present apparently only at copulation and oviposition 
(so, too, m some or all the other species of the genus), the 
anterior pair in front of the setal zone, the posterior just in front 
of 8/9 , botu pairs rather near tbe middle line Minute papillae 
bearing setae on vii and ix, usually in the setal zone, not displaced , 
a few displaced setae apparently on the anterior pair of sperma- 
thecal papillae themselves 
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Septa as in snctojius Gizzaid of modeiate size, in vi Calci- 
ferous glands large, stalked, in ilii and Mii , smaller and more 
deeply placed in x and "vi Intestine begins m xvi, lymph glands 
as in suctonus Last heait in xiii, a pair of commissures in xn, 
as in suctoiivs Meganephi idia fiist plainly visible in xx , behind, 
this micionephiidia in a fciansveise band, though not in a single | 
row Anterior male organs as in suctonus , prostates also much' 
as m that species Vas deferens ends by entering body -wall 3 ust 
behind and external to piostatic duct Speimathecal ampulla 
ovoid, duct only slightly set off, iini lowing to its termination, 
rather shorter than the ampulla , dn erLictila tw o to four, about"’ 
the middle of the length of the duct (^te\t-fig 254) Accessory 
glands numetous and conspicuous on inside of body-wall in 
spermathecal legion, each elongated and cylindrical, with short 
iiairow stalk 

Distribution TaJewadi, near Castle JRoclc, "W. India ' 

■a \ ar. hifoveatus {StejiJi ) 

1917 Hoploihatella bifoveutn, Stephenson, Ilec Ind Mus \in, 
p 398, pi x\ii, lig 18 

1922 Et i/thi ceudi tltu! hempt lai Stephenson, Kec Ind 

Mus xviv, p <137 

As foi type loim, with the following exceptions — 

Colour light biow'n Fiostomium epiloboiis bioad Doisal 
poles from 6/0 Ifuinbeis of seho 49/v, G2/\, 60/xii, ca 50/x\n 
Chtellai region much swollen, x\ii and pat tot xviii also somew'hat 
modified Genital markings (text-iig 255) as two laige shallow 
taucei-hke deptessed areas oter 16/17 and 19/20, lu transverse 



Fig 253 — Et tftJuaodrilm hempi (Steph ) var hifoieatvs , male genital 
field , X , depression , pt , prostatic pores 

extent each equal to the interval between the prostatic pores 
Set® absent fiom viu in midventral legton, displaced set® ou 
all the papill® of the spermathecal poies An additional pair of 
papill® on i\. III line with papill® of spermathecal pores, w^th 
displaced set® on them Small accessory glands in neighbourliood 
of prostatic apertuies, in front of and behind the terminations of 
each of the dnets 

T^rtnlf TV Tnflin 'Rnnihav 
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4 Erjthrffiodrilns kumeari Steph 

1916 El ythreeodrilus kinnemi, Stephenson, Mem Ind Mus 

p 100, pi Til, fipr ^ 111 

1917 El ythi (Bodnht't Linnemt, Stephenson, Bee Ind Mus xm, 

p 402, pi XTii, fig 21 

Length 40-120 mm , maximum diameter 2-3| mm Segments 
64-112 Coloui brown Prostomium apparently prolobous 
Dorsal pores fiom 3/4 Setsa small, aa=l;|a6, zz=2-Qyz^ 
numbers 46/vi, ca 53/ix, 43/xiv, 40/xix (or smallei numbers, 34- 
36) Chtellura |xiu-|t: VI (=3i), dorsal pores absent Male pores 
on xYii, behind the setal ring, about in cd, ^ o£ ciicumference 
apart, on whitish papillaa A lectangular glandular area may be 
present ventrally on xvn, witlim which the pores are included 
Peniale poie single, m front of setal zone of xiv Speimathecal 



pores tw o pairs, those of each side neaily confluent at the level of 
the setal ring of i in, in or near d , oi the anterior pair may end 
just in front of groove 7 /8, or in the grooi e Genital markings not 

constant, and may be absent (1) a pair of small rounded papillae 
on v\m behind the setal ring, veiy slightly internal to the 
position of the male pores , (2) a pair of oi al patches w ith 
■nhitisii periphery and daik centre, on in, near the posterior 
border of the segment, its centre in line with e, (3) eye-like 
markings in 16/17 just internal to the line of the male papillae 
Septa all present from 4/5, all thin Gizzard oioid, in 
"CalciferouB glands four pairs, in x— xiii, those in x and xi smaller. 
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or three pairs in x-xii, with no marked difierence in size. 
Intestine begins in sv oi xvi Last heart in xii bi xm , in xiv a 
Tascular commissure like that m suctonus. Meg<anephrjdia begin 
in XX or sxi, micronepbndia throughout the body, especially 
numerous on iniiei side of body-wall in clitellni region, and in iv 
and V in the foim of conspicuous tufts at hinder end of pharynx. 
Testes and funnels in testis sacs in x and xi , the sacs of xi[ 
contain also the hearts, extending iipwaids tow aids the doisal 
surface Seminal vesicles three pans, in iv, x, and xu Prostates 
extending back several segments, to xix or xm, thrown into a 
senes of loops , duct thinner than glandulai part Two pairs 
sperraathecffl (text-fig 256) , ampulla large, peai>shaped, con- 
tinued into duct at its narrow end , duct about ns long as ampulla, 
not set ofE, diverticula in two considerable clusters at base of 
ampulla, or tw’o diverticula, each subdivided Ducts ot sperma- 
thecas of the same side converge, bnckwaids and foi wards, and 
may almost meet at the middle of iiii Accessor\ glands 
(text-fig 256), one, tw’o oi three, on each side, opening near 
spermathecm, nnnow, finger-hke, stalked, the longest about halt 
as long ns a spermathecn. 

Dtstribution Castle Itock, TV. India. 


5 Eiythrmodnlua suctonus {Stejih ) 

1917 Saplocheetella suoioria, Stephencon, Rec Ind Mas xiu, 
p 388, pi XVI, fig 12, pi wii, £ga 13, 14 

Length 140 mm , diameter G mm Segments 145 Colour 
light brown dorsally, with darker median stripe , pale ventrally 
Prostomiuiii epilobous j, tongue not closed behind Dorsal 
pores from 4/5 Setal rings with small doisal and ventral gaps,. 



Fig 257 — EtptkimodnlussnctonwsiSteTph'i, region of male pores, 
X , Buckcilike depression , pr , prostatic nportures 


setee of lu-viii enlaiged , setse more closely set ventrally , numbers 
66/v, 66/ix, ()3/xii, 60/xxi, and 58 behind middle of body Oli- 
telium not distinguishable Maleheld (text-lig 237) ovei xiii-xix, 
, sunken, triangular with base anteiior, containing the prostatic 
res, in 17/18 and 18/19, transverse almost linear pits, fanly 
los^'"^ , and also three suckei-like circular or oval clean-cut 

nan on xvii and a single one on xix, which latter 
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may be in the middle line or not, or there may be a single 
depression on xvn and a pair on x-ix, in which case the triangle is 
reversed, the base being posterior Female poie mirhentrnl on 
xiv, m front of the setal /one Spermathecal pores (text-fig 258) 
two pans, transverse slits, their inner ends not far from the 


vn 


vm 

X 


Fig 258 — JSrj/i/ir/godnlussucior 2 its(Steph ), region orspcijimnicralnpoi lures 
X , group of displaced tietn:, i^ih , speruiatbocnl npottiiiis 

middle line, on mu, the anterior in the line of the seta>, the hindei 
just in front of groove 8/9 In the spermathecal region, on vn, 
viu, and ix, a number of minute papillae, each vv itli a black dot in 
Its centre which is a displaced seta , these papillae may be in Irbnt 
of, or less often behind, the setal zone, there are gaps in the 
regular line of setae conesponding to the displaced setae (text- 
fig 258) 

Septum 4/5 thin, 5/6-7/S very thin indeed, 8/9 scatcely thick- 
ened, IX IS a wide segment, 9/10, 10/11, and 11/12 are united 
together peripherally, giving the appearance of a •single hugely 
thickened septum, 12/13 somewhat thickened Giz/ard in vi, 
large and subsphencal Calciferous glands in x-xiii, kidney-shaped. 




Fig 259 ~EryihTtsoJnlm iucionm (Stepb ) , spemaatbeea 

well set off, the two posterior pairs larger than the others 
I/ymph-glands similar to those of PhtreUmn over the inteatine 
Last heart in xiii , a pair of comonssureo, smaller than the hearts, 
in XIV Micronepbridia behind the genital region arranged in a 
transverse row , meganephndia from about xii backward**, but 
large and conspicuous from xx. Testes and funnel** free in x and 

2ii 
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XI (between the tiised septa, v ant) Seminal vesicles two pans, 
slightly lobed, in ix and xn Pi estates two iiaiis, each a long 
looped tube longitudinally disposed, ending in a fusifoi in duct , 
the antenoi occupying wii-xxi, the posteiior xix-x\\ Vas 
deferens joins the end of the ducts of the anleiior pan Sppinia- 
thecsB (text-fig 259) two pairs, ampulla sai-lihe, broadlj' oioid , 
duct broad and shoit, not set off liom anipulla , diveiticula 
numerous, 16-20, in a ciicle lomid lowei pait ot ampulla , ducts 
of anteiior pan luii bade undei peritoneal la\pi ol bodj-wall 
befoie ending Accessoiy glands neai speiinalhecal apeituies, 
projecting into body-cavity, dub-shaped, about 1 inin in length 

Remarks The displaced setae of the spennathecal icgioii are 
rather longer and slendeier than the noininl seta; of the legion, 
with sharper tip and no distinct nodulus, and with w ell-inarlted 
sculptuiings 

Distnbvtion Sanvordem, Poitugiiese India 


a var 

1917 JBEoplodiatetla {^ms, Stephcusuii, Rec Ind 5[us xin, n S99, 
pf xm, figs 19, 20 

As for the type foim, except as follow's — 

Dorsal pores from 4/5 oi 5/6 Setal i mgs with uiegularand 
modeiately laige dorsal break, 4-5y* or Jess behind ditelluin, 2-dys 



Pig 260 Erythraodnlvs suotmnis affinn, male genital 

region , pr , prostatic apertures 


or less anteriorly and posteriorly , ventral break small and more 
regular, theie may or may not be a tendenev to coupling of the 
dorsal setae, numbeis 72/v, 80/it, 74/xii, 65/xix, and 60 m the 
middle of the body Clitellum indistinct, xni-xvi or ^xni-^xvi 
(=3 or 4) Male area (text-fig 260) snucei^like, depiessed, oval 
with long axis longitudinal, with thickened Iip, extending ovei 
xvn-xix (without the lip) Prostatic apei lures on xvii and xix, 
near the posterior and anteiior borders of the segments respec- 
tively Two tiansversely oval daik slightly sunken patches, mid- 
Tentral or almost so, on. xvu and xix, the anteiior between the 
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anteiioi prostatic poies, the posteiioi lathei behind the posteiior 
poies, 01 these patches nmv be lepiesented hj sunken datpapillse, 
each suiiuunded bv a giooie, on 10/17 and 19/20 respectively 
The anleiioi pan ot papilltc ot the spermathecal poies in fiont of 
the setal iing 

Anteiioi seminal lesitles vei 3 ' laige and iiiegular in shape, 
posteiior of niodeiate sive Piostatu. ducts fine, much coiled, of 
some length, widening into a fusilotm shining dilatation at the 
end bpciinatliecal diieiticula 9-llJ in niiuiber, in an incomplete 
circle 

J)isU ihittioH Moiiiiugao Baj’’, Poitugnese India 


Genus HOPLOCHiETELLA JIteJi gen inquir 

Pendtatn (jiart 1, Iloiunc, P Z S 1880, p GG7 
1 &90 Jlojiluchaitti, Peddnrd, P Z S 1890, p 57 
1893 7/o/j/of 7(rt:<rt, lleddaiti, Monog p 308 
1900 J/iyi/of/wicZ/ff, Miehnelsen, liei p “321 
1909 Hopltnhtclella (pait ), Mickaclsen, Mem Ind Mus i, p 202 
1917 JIiiiiloche(tellu (part ), Stephenson, Eec lud Mus Mii, p 364 
1921 Jloplothff tella, Michaelsen, Mt Mus Hamburg, wviiii 
pp 34, 38 

Setal aiiangeinent peiichsetme One cesophageal guvard. 
Calcileious glands’ Excietor}' system’ Sexual apparatus 
acanthodrilme 

The genus was founded by Beddaid foi Bourne’s PettcTioeta 
shiai ti, shortly and somewhat enigmatically described m 1886 , 
but Beddard uithdiew the name again in 1895, appaientl}'' in the 
belief that ue do not know enough about the uoini to justify our 
assigning it to a definite genus The name Hoplochceta given to 
ii> by Beddaid being pieoccupied uas altered to Hoplochcetella hy 
MichaeUen in 1900, and Bourne’s data were accepted and 
supplemented by a perhaps latlier too venturesome assumption 
regal ding the iiephridia, concerning which Bourne had given no 
information, supposing these to be micionephiidial, Michaelsen 
in 1909 united with Hoploclicctella some species ot New Zealand 
Plagiochceta 

In 19171 identified geneiically several new species of Indian 
worms with Hoplochceiella, and gave leasons tor filling m the gaps 
of our knowledge of the type torm PencIicEta shiattz in a different 
way from that adopted by IStichaelsen , I believed that the species 
of PlagiQclicBta have no close connection w’lth Uoplochcetellu, 
More recentlv still, Michaelsen has expressed the opinion that 
Bourne would have mentioned calciferous glands it they had been 
present, at any rate lE well marked (since he records a series of 
doiso-lateral swellings on the anterior part of the intestine), and 
hence that this worm is not, as I had thought, closely related to 
my species of Bi gtJn aodi iliis which I first described under the 

2h 2 
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name Ho 2 ->loeTi(eieUa , lie thinkTlt maybe a j&b?tcr5Co7«i, in winch 
the penchoitine arrangement of the sets, beginning in some 
Indian species, has attained completeness 

Distrihvtion Teicaud, near Salem, S India 

I Hoplocheetella stnarti (.4 O Bout ne) 

1880 Pei iclucta stum ii, JBourne, P Z S 1886, p 667 

1889 PeitclKstastuaitijliomneiJ Asiatic Soc Beii^jal, lriii,p 110 

1890 Hoplochata stum tt, Beddard, P Z S 1890, p 67 

1895 BloplocJieeta stum tt,'Ji&aKi&, JSlouog p 368 

1900 HoplocheBlcUa stum it, Iilichnelsen, I lei p 322 

1917 Stephenson, Ilec lud Miis xni, p 864 

1921 Soplochatella stumtt, Michnelsen, Mt Mus Hamburg, 
w\.nii, p 34 

Length 141 inin diameter 4 5 mm Segments 111 Setm in 
rings with small dorsal and ventral bienks, ca 52 pei segment, 
present on clitellnm Clitellum well marked, xiv-xvi (=3) 
ProsUtic poies two pairs, on xsn and xix, all contained in a 
'whitish slightly depressed aiea, the male field, which extends ovei 
the greater portions ot xvii and xiT, and over the w hole of "cviii 
Pemale pore single, on the anterior pait of ziv No special setm 
inxMU, copulatory setiB on the antenoi part of mi, a group on 
each side, on papillse 

In xxin-xxvi(?) four pairs of dorso-latei ally situated intestinal 
diverticula Pi estates two pairs, large, coifed, each extending 
hack thiough eight or nine segments. Spermathecie two pairs, 
in vii and vin, diveiticula as a frill of seminal chambers round 
the base of the ampulla 

jRemarls The description dates from a good many years back, 
Aiid it w'ss impossible to foresee at that time what characters 
would ultimately be of systematic importance , consequently it is 
lery defective The original is probably wrong in placing the 
gizzard m segment x. The question as to how much we really 
know about this worm is discussed by me in my paper of 1917, 
and by Michaelsen m his of 1921 

Bourne says tbat the worm is exceedingly common, when 
opportunity offers it should certainly be sought for, and subjected 
to a complete examination 

BisiribuUon Yeroaud, near Salem, S India, in dry ground, 
■often under large stones 


Subfamily DIPLOCARDIIN.® 

1000 Biplocnrdnnie+Tngastnase (part ), Michaelsen, Tier x, 
pp 324, 330 

1003 l)n>locaTdiiDie4'TnB'a8tnn{e (part ), Michaelsen, Geog. Vorbr 
Olig p 106 

1909 Diplocardiince+Trigastrinss (part), Michaelsen, Mem Ind 
Mus 1 , p 123. 

1910. Bmlucardiinse-f-Tngastnns (part.), Mjchaelsen, Ahh Ver 
Remhurg, xix, p 26 
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1 Genas DICHOGASTER Betid 

3900 , Jliclmelfcen, 'J lei p 334 

1921 Biihogastet , Steplimison, P Z S 1921, p 110 

Setse paired, all lentially situated, cd approximatelj equal 
to ah Piostatic poies one to thiee pairs, on iiii, or tix, or i.vji 
and six, oi on svii, xmu and six, in ah oi.niedjal tioin a 
Sperinatiiecal poies one oi two pairs, in 7/8 aiKl''b/9.,oi one ot 
these Two gi/zaids in lioiit ot the testis segineiils^^^sualli 
three, seldom t«o pairs of calciterous glands beliind the ovarian 
segment, usual]} in sv-xvii, rarely \i\-xm Micrdiiephndial 

The Bvstrxhuhon is given in the account of the subfamily 
The s}noiiYniy ot the genus inaj be gatheied iroin Michaelsen’s 
Tieiieich volume. It now includes tlie ina 30 nty ot the species 
toimeily desciibed as Benhamta Essentially it embraces foims 
which aie denied iiom the original Acauthodiihne m having .i 
double gizzard (the Diplocaidia stage), micionephiidia (the Tii- 
gaster stage), and calciteious glands behind the ov. man segment 
The male organs may letain tlie acanthodi iline condition (prostates 
opening on xvii and ai\, vasa deferent la on win), or i eduction 
may have taken place (disappearance of one pair of prostates, 
union of the ending of the vasa delereutia wnth the lemaining 
piostatic 01 ihces) the speimathecai may leniain as two pairs, or 
may be reduced to one pan along with the reduction of the 
prostates (In one curious foim there aie three prostates, the 
vasa deteientia open on xvii, and the spermatbeesa have been 
reduced to one pair ) 

All the Indian and many of the other species of the genus are 
small worms, the dissection of which is otten difficult, since thev 
go down to a diameter of 1 mm or so Their small size helps to 
explain how it is that they aie so frequently introduced into^ 
localities so far removed trom then homes 

It the investigator feels inclined to resort to section-cutting 
instead ot dissection, he should remember (1) that a single 
specimen mav be quite spoilt in the cutting if theie should be, as 
not infrequently, a quantity of earth in the anteiior pait of the 
alimentaiy canal, (2) that the penial set® are among the best 
means for the discrimination of species^ and that these are 
destroved oy section-cutting, (3) that the lelations and shape ot 
such things as the speiinathecal diverticula, on which also much 
may hang, are better appieciated in a dissection than m a senes 
of sections 

Key to the Indtan sjjeaes of ike genus Dichogaster 

1 One pair of prostates 2 

Two pairs ot prostates 3 

2 Tip ot pemal setm-bent at a right angle JD cram 

Tip of pemal setae not bent at a light 

angle JD salient 
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■8 All peniiil betie ot the same form 
Penial setoi ot o or more loims 
4 Speimathecal diverticulum simple, or 
•with seminal chamheis massed together 
Spermathecal diierticulum wirh. two 
separate seminal chambers 
•6 Penial setie ending in a small knob 

Penial setas not ending in a small knoh- 
like thickening 

'6 Spermathecal mierticulum arises from 
middle of length of duct 
Spermathecal diveiticulum arises fiom 
ental end of duct 

7 Spermathecal diverticula two, sessile 
Speimathecal diierticulum single 

8 One vanetv of the penial setie is knobbed 

at the end 

None of the penial setae knobbed atthe end 
•9 Chtellum nng-shaped , gizzards in v and 

M 

Chtellum saddle-shaped, gizzards in vii 
and \iii 


4 
7 

5 

D pm ua 
jy affims 


6 

D t! aoancot ensts 
D curpensia 

D bolttui vai malabarica, 
8 

D modigliani 
9 

D malayana 
JD bolaut 


The pi estates have been investigated bj Stephenson and Ham 
Ham in D affims and D malayana (92) 

Certain species show d beginning of the condition found in the 
genus Monogastei , where the tuo gizzards are united into one. 
Thus in B malayana the gizzards, in v and "vi, are not well 
separated, in B holam vai maldbanca the ahmentarj tube is 
acarcely coustricted between the two No doubt other species 
•nould shou various grades of the same condition if examined, — 
those species, at least, where the septum which should intervene 
between the two gizzaids is wanting 


1. Dichogaster affims {Mich ) 

1903 Dichogashr affims, Michaelsen, Sb Bohm, Ges Prog, xl, 

p 16 

1904 Dichogaste} affims, Michaelsen, M!t Mus Hamhiirc, •vxi, 

p 127 

1910 JDiehoga'tta Michaelsen, AbhVer Hamburg, xix, p 98 

1913 Dichoga^tet affims Stephenson, Spol Zeyl viu, p 273 
1916 Dichogastet affims, Stephenson, Rec Ind Mus xii, p 338 

1919 Dichogaster affims, Stephenson and Haru Ram, Roj 

Soc Rdm 111, p 451 

1920 Dichogastei affims, Stephenson, Mem Ind Mus vu, p 258 


1895 Benhamta affims, Beddard, Monog p 667 
1900 Dichogaster affims, Michadsen, Tier x, p 346 

Length 30-32 mm , diameter 1 2—1 5 mm Segments ca 140 
Oolourl^ess ^Frostomium epilobous Dorsal pores from 6/6. 
SetsB closely paired, aa=6f, d(Z= two-thirds of circumference. 
Chtellum saddle-shaped, xiii or xiv-xxi or xxii (= 8-10) Fro- 
etatic pores two pairs, on xvii and xix, in ah, seminal grooves 
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almost straight, each included by a Mliitisli wall, which also 
includes the piostatic pores Sperinafchecal poies two pans, m «. 
One to three midientral papillse, seldom wanting, ej'e-sliaped, on 
7/8-9/10, 01 8/9 and 9/10, oi one of the lattei 

Septa 9/10-12/13 strongly, 8/9 and 13/14 more shglith 
thickened Grizzaids in yi and vii Calciterous glands three 
pairs, kidney-shaped, in xv-xvii, tlie most anterioi the smallest 
Micronephridia in three or foui longitudinal lows on each side 
Testes and funnels two pans, free Seminal vesicles in x, xi, and 
511 Prostates straight Spermathecm with vei\ thick, faiily 
long duct, which beais immediately below its middle a small 
club-shai>ed diveiticulum Penial setas thin, 0 3 mm Jong, gently 
undulating, with knob-ltke distal end 

RemaiTcs The genital “papillae” weie scaicely such in some 
specimens I e\amiued , each was an inconspicuous ciicular area, 
A\ith a smaller circular marking m its centie In one specimen 

1 also found a small area siuiiiai tp these between and behind 
the posterioi prostatic apertuies 

The specimen from Ceylon that I examined was found in 
rotten wood It possessed one segment less than normal in the 
anterior pait of the body, and the organs theiefore appeared one 
segment further forwards thanmsual, possibl} the hrst segment 
may have been letracted 

ihsinbuhon Bombay and Baroda, m "Western India, Shas- 
thancottah and Trivandimm, Tiavancox'e , Peiadeniya and Anura- 
dhapura, Ceylon Outside India it is known fiorn E Africa, 
Mozambique, Madagascar, the Comoro Is , Siam, Cape Vexde Is , 
and Colombia 

2 Bichogaster holatu (Mich ) 

1900 JDicJiogastei holaut, Michaelsen, Tier x, p S40 ' 

1903 Dichogaster holaut, Michaelsen, Sb Bc/hni Ges Piag, xl, 

p 16 

1910 Hichoqastet holaui klichaelEen, Abb Ver Hamburg, xiv, 
p 98 

1916 Dichogaster bolam subsp palmtcola, Stephenson, Bee lud 

Mus xii, p 348 

1917 Dichogastei bolam, Stephenson, Itec Ind Mus xiii, p 413 

1920 Dichogastei bolam, Stephenson, Mem Ind Mus vii, p 237 

Xiength 20-40 mm , "diameter mm Segments 78-97 

TJnpigmented Prostommin proepiloibous Dorsal pores from 5/6. 
Setes in general closely, towards the hinder end more wudely 
paired, dd anteriorly =5 of eireumference, in the hinder part 
little more than half the circumference Clitellum saddle-shaped, 
sfiu or xiv-xviii, xix or xx (= 5-8) Prostatic pores on xvii and 
xix, seminal grooves straight, bordered by fiat walls Pemale 
pore single, on a papilla Spermathecal pores two pairs - 

G-izzards^in vii and viii Calciferoiis glands three pairs, oval, 
in xv-xvii Mioronhphridia m three or four longitudinal rows on 
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edch Bide Two pairs testes and funnels One pair vestigial 
seminal vesicles iii xi Prostates almost straight Spermathecal 
ampulla sac-like, duct thick, faintly set off, dnerticuluni small,, 
club-shaped, joining the middle of the duct Penial seta of tuo 
forms (i) 0 32 mm long, 5 /it thick, with about eight sharp short 
teeth on the concave side of the distal end, tip slightly hooked, 
(ii)0 27mm long, ii/u, thick, with slightly thickened distal end, 
which IS broadened in the foiin of a spatula an'd hollowed (often 
appaiently scalpel-shaped) 

Dtstnhution Peradeniya (Ce^Ion), Etnakulam (Cochin), and 
Trivandrum (Traiaucoie), in S India. Pangamati, Sibpur, and 
Calcutta (Bengal) , J unagai h (Kathmn ar), Bombay, Ba&sein Bd , 
Baroda, la Western India, Biiyana (E Bajputana) It has a 
wide distribution outside India, including tiopical Africa, If , 
Central, and S Ameiica, and the W Indies 

a Tar malabarica Steph 

1920 Dichogastet holaut lar malahartctis^ Stephenson, Mem. 

Ind Mus vii, p 257 

Length 20-40 mm , diameter 2| mm Segments 86 Colour 
buff, unpigmented except for a daik middorsal stripe Pro- 
stomium prolobous Dot sal pores in 5/6, then absent till 11/12 
which is vestigial, well marked from 12/13 onwards In geneial 
<th=^aas=^bc=cd , in front of the clitellum the pans are closer 
togethei, so that dd, which behind is about of the circum- 
ference, increases Clitellum xiii-xx (= 8) , dorsally extends 
over part ot xxi also , iing-shaped oier xiii, thinned ventrally 
over xiv-xvi, thenceforward interrupted lentrally Senimal 
grooves run in the inteival between the lines a and b, are straight, 
and bordered by whitish thickened lips, the innei lips being 
almost contiguous in the middle line Spermathecal pores ^ 
Ventral surface of viii and perhaps of ix slightly thickened, and 
setae rather iriegulai 

Septum 4/5 slightly strengthened, 6/6 and 6/7 perhaps absent, 
7/8 thin, 8/9 and 9/10 perhaps shghtly thickened Gizzards in 
vn and viii Cidciierous glands in xv, xvi, and xvii, kidnev- 
shaped Intestine begins in xviii Last hearts in xii Testes 
ana funnels in xi Seminal vesicles small,, racemose, in xii 
Small OMsacs in xiv Prostates and the two kinds of pemal 
setss as tor type form Spermathecm with tw'o small sessde- 
diverticula attached about the middle of the duct 

jRemai1i.s The chief distinctions from the type are the two 
spermathecal diverticula, the clitellum (which is not saddle-shaped 
tl^ughout), and the anterior male organs (which, however, may 
not .have been fully developed in the specimens I had for 
examina^n) 

Jhtfsxhintion Bombay 
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3 DicLogaster crawi Eisen 

1920 DicJioyaste) Stepbenson, Mem Ind Mus mi, p 258 

1900 DicJioffastet ctatu, Eisen, P Cnlif Ac (3) n, p 228, pi \, 
figs 82-94 

1900 JDic/toi/asitt a aie/, yiicbaeheii, 'liei p 340 

1913 jDit/io//asfe/ u aiei, Ahchaehen, Arm Nntal Mus ii, p -118 

1916 Dichogaste} cjai6i, Micliaelsen, Aik 1 Zool \, p lO 

Jjeiigtli 40 mm , diametei ca 15 mm Segments 120 Pro- 
stomium (pro- ^’) epiloboas, segment i veiy shoit SetcC closelv 
paiied, the median ventral interval aa contincted in the legiou ot 
the piostatic poies, and less obviously also m the region ot the 
spermathecal poi es , fW gieatei than half the cnciimtereiice , all 
setm with toui oi inoie slight notches or spines iieai tlie apev 
lloisal pores fiom 3/4 Chtellum ring-shapect, less developed 
%entially, Jxni-Jxx (=7) Prostatic pores one pair, on papillie on 
xvii, in ab, contained in a narrow median sunken ai ea on Tvi-^xviii, 
the area bioader on xvii, openings of vasa defeiehtia close to 
the piostatic poies, in some specimens the poies aie home on a 
transveise oval eleiation on xvii, and occasionally there is asimihu 
elevation on xix Spermathecal pores two pans, m ab 

Septa 4/5 and 10/11-13/14 thickened slightly, 6/7-9/10 n anting, 
11/12 and 12/13 double (abnormality 9) Gizzaids in vii and viii 
•Calciferous glands three pans, in x\-xvii, discharging by a 
common duct on each side in xvi Last hearts m mi Micro- 
nephridia in foui longitudinal rows on each side Tno pairs 
racemose seminal vesicles in xj and xii Prostates confined to 
XVII, with long duct, ectal end of vas defeiens as thick as 
prostatic duct Spermathecal ampulla short and broad, with 
sharply demai cated duct which bulges all round belon the ampulla, 
the part not included in the bodj'-wall being about as long though 
not quite as bioad as the ampulla, diveiticulum with globular 
-seminal chamber, hanging down, enteiing ental end ot duct, 
sometimes tno diverticula Penial setm 0 4-0 6 mm long, thin, 
■slightly bowed, distal end undulating, hair-like, with small 
terminal knob, bent at a right angle , the wavy outline is due to 
•a series of ridges on each side, corresponding to groov'es on the 
opposite side, the two senes ot iidges alternating 

Distt ibutton Pashok, Darjiling District Outside India it has 
been touud between the roots ol greenhouse plants in California 
(the ciigmal discovery), where lu one of the places (.San Francisco) 
It was supposed, probably erroneously, to have been intioduced 
from Hawaii , N W Australia , Natal (Pietermant/barg). 

4 Dichogaster cnrgensis Mtch 

1921 Dichoga&ter curgensia, Michaelsen, Mt Mus Hamburg, 

XXI. vni, p 64, text-hg 6 

Length 65-75 mm , maximum diameter ca 2 mm Segments 
90-110 Colour an even grey, un pigmented. Prostomium 
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epiloboiis ca J Doisal pores from 11/12 (perhaps more 
aiiterioilv) Setre fine, oJosely paiied, aa=bc, dd=^ circum- 
terence Clitelluin \ni-xx (=-8) may also include xii dorsally , 
ring-shaped, but less maiked iiyitially, when incompletely 
developed appears saddle-shaped , setre ab of xvn, xviii, and xix 
absent ]\l.ile held depiessed, piostatic poies on xvii and xix,in 
line w'lth ab , the seminal gioove soinew'hat bowed inwards 
JPemale pores in the position of setie a on mv Spermathecal 
poies not obvious, two pans, in 7/8 and 8/9, in line wuth a 

Septa 6/7—12/13 13/14) slightly thickened Gizzaids in vi 

and vii C.ilciteious glands thiee pairs, in xv, xvi, and wii, of 
appi oximatel} equal si/e, almost smooth A moderatel}'' broad 
typhlosole Funnels liee in \ and xi Seminal vesicles? 
Prostates two pans, confined to wii and xi\, the glandular 
poition simple, iiiegulaily spindle-sliaped , the duct short and 
thin Spermathecal ainpulla shoit and thick, passing into the 
duct, which IS thiee times ns long as ampulla, nai lowing in its 
middle and ectal poitious, diveiticnlum small, with three oi four 
seminal chambeis, with shoit and thin stalk enteiing the ental 
end of duct, the whole as long as the duct is thick Penial sefss 
slendei, 1 mm long, 9yu thick provimally, tapering giadually to a 
fine point, model ately bowed, distal portion undulating, whip- 
hke, roatkecl bv a double senes of scats, the proximal border of 
^ach of which is formed by a relatively broad but only slightly 
projecting tootli 

liematks Micbaelsen considers this form to be perhaps identical 
with Fedaib’s avaneoi ensis , and it does in fact seem 

piobablc that some of the appaient difieiences betw'pen the two 
aie due to faulty desciiptiou by the eailier authoi (e ff , the 
position of the gi/zaids) i'lie speiinathecte, however, seem to be 
of a difieient fuim, and the position of the calciterous glands and 
of tlie last heait inaj’^ also be leallj’’ different in the two 
Disti ibxiUon Moonad and Bbagamaiiola, Cooig 

5 Bichogaster malayana 

1916 Di^'liogastet malayana, Stephenson, Rec. Ind Mus xii, p 346, 
pi xxxiii, figs 35, 3b 

1919 Dic/ioyasiet malayana, Steplien'on and Hnru Ham, Tr Hoy 
Soc Edni hi, p 451, pi fig 9 


1895 Benhamm malayana, Beddaid, IVIoncg p 669 
1900 Btchogastei malayana, Michnelsen, Tier x, p 841 

Length 20-30 inin , maximum diameter 1 5 mm Segments 
02-95 Colour giev , chtellum darker Prostoinium with pos- 
tenor projecting angle , segment i partly divided midventrallf by 
a groove leading back from the bolder of the mouth Dorsal pores 
from 6/6 or 6/7 Set© closely paired, all ventral ; aa=6c=3a6s= 
■3cd Chtellum xni-xx (=8), brown in colour, but lighter along 
« midventral strip (perhaps thinner here) , sharply marked off by 
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a constriction at both ends Prostatio pores on xvii and xix» 
between a and h (or ^ in a), seminal grooves with slightly wavy 
course , indications of faint transverse grooves between the two 
pores of tlie same segment Spermathecal pores in 7/8 and 8/9, 
in ab 

Septum 4/5 the first, 7/S the next , 10/11-12/13 slightly 
thickened Gri/zards in v and vi, not well sepaiated, no septum 
attached betn een them Calciferous glands in vv-wii all about 
the same size Micronephndia in three oi foui longitudinal rowa 
on each side, the ventralmost row the smallest , sometimes a fifth 
row of small nephndia ventral to the others, behind the chtellar 
region the nephndia have the form ot flattened plates, in the 
chtellai region are moie like the usual twisted tubes Testes and 



S61 — Dichogaster malayana (Horst) , penial sofa: , a, jb, the two types- 
numbered 1 and 3 in te\t , o (2 in text) resembles a except that the 
thin expansion is one-sided 

funnels free m z and xi Seminal vesicles in x and zi, sometimes 
in zu also Prostates in xvii and xiz, veitacallv placed in the 
segments Spermathecal ampulla small and ovoid, constricted 
from the duct , duct equal in si/e to the ampulla, pear-shaped^ 
gradually narrowing ectally , diverticulum (apparently not always 
present) small, tag-like, at middle of length of duct on its anterior 
face Penial setse (text-fig 261) of several types (1) slender, 
3 5 ft thick, shaft stiaight, distal end flattened and oar-like, 
^fi across, (2) 0 28mm long, 4ft thick, like the last, but the 
terminal expansion one-sided , (3) stouter, 7 /* thick, distal portion 
gently curved, distal end with a tew blunt projections on its sides 
and on the concavity of the curve , (4) a mixed typp, with the tip 
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«£ the second and the stout shaft of the third type, with a gentle 
almost even cuive, the length across the cuive 0 3inm,\and 
thickness at the middle 6 /i 

Distiibution Neyyntinkara, Travancore Outside India has 
4)esn lecorded fiom numerous localities in the Malay Archipelago 

•6 Dichogaster modiglianii (i2osa) 

1910 Dichoffaster modtgltamif Michaelsen, Abh Yer Hambiiig> 
V.IV, p 98 

2900 DtcAogasier modtff/umti, Michaeisen, Tier x,p 846 

Length 22 mm. , diameter 2 inm Colour daik grey Seg- 
ments 76 Frostomium proepilobous , segment i almost divided 
by a dorsal' median groove Dorsal poies trom 4/5 Setm paired, 
all ventral , 'aa= 6c Clitellum xiii-xi (=8) , only ring-shaped 
on xiii Frostatic pores on xvii and xix , seminal grooves straight 
Spermathecal pores two pairs 

Micionephridia in f oar longitudinal rows on each side behind 
clitellum Spermathecal ampulla pear-shaped , duct twice as long 
as and somewhat thicker than ampulla , diverticulum small, of an 
elongated pear-shape, hanging down, attached to ental part of duct 
Fenial setm of tw o kinds (i) distal end slightly bent, with slightly 
thickened tip, with scale-like elevations situated above slight con* 
-strictions , (ii) smooth, distal end sligntly bent, thread-like, with 
■slightly thickened tip in the fhrm of a knob 

Distribution Calcutta {at the base of a leaf on the stem of a 
sago-palm) Outside India is known from Sumatia and iMew 
Sritain (Neu Fommern) 

7 Dichogaster parva (Mich ) 

1903 DicAoyasterparva, Michaelsen, Sb Bohm Ges Prag,xl,p. 16 

1895 Senhamta pm va, Beddnrd, Monog p 671 

1900. parva, Michaelsen, Tier x, p 356 

Length 52 mm , diameter 2 mm Iteddish in colour Dorsal 
pores triim 5/6 or still farther forwards Setae closely paired, all 
“ventral^, aa=sbe, dd=^ of circumterence Clitellum swollen, ring- 
shaped but less developed ventrally, |xu or xm-xx (s= 8 or 8|) 
Frostatic pores two pairs, on xvii and xix, in ab , seminal grooves 
straight, bordered by fairly broad walls which at the ends surround 
the/piostatic pores Spermathecal pores two pairs in a6 

Oalciferous glands three pairs, xv-xvii, narrowly bean-shaped, 
with several marked indentations on the convex side Frostatic 
■d^t twice kinked Spermathecal ampulla pear-shaped, duct 
short and thick; diverticulum short, tubular, ending entally in 
two seminal chambers which are separate from each other and 
■spherical m shape, close together , diverticulum joins ental portion 
of duct Fenim setee 0 75-0 9 mm long, at proximal end 10 p 
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thick, in til e middle 4ju, and the distal end still thinner, the 
narrow distal end showing inegulaily alteinnting obtuse teeble 
bends, ornamentation ot longitudinal scais, a small lounded pio- 
jeclion at the pioMin.il end ot each 

tbution Peradeniya, Ce 3 'lon The oiiginul find was in 
Cential Ahica 

8 Dichogastei saliens (JJcdd ) 

1903 Uichoi/ablti saltev't, Michnelaeu, Sb Buliiii Ges Prag, a. 1 
]i 1 1, te\t-fig 1' 

1895 il/iri odi saluus, IBeddnrd, Monog p 500 

ItlOO liiLhotjaUei salteiib, Miclmelsen, Tier p 345 

Length 25-40 mm , diameter 1 5 mm Segments 96-120 
Unpiginented Piostoimum tainlobous, tongue iianoiv, grooie 
1/2 less maiked than the othei giooves Setai lather small, 
closely paned, aa=hc, dd=\ of circumference Clitellum 
saddle-shaped, \hi-m\ (=7) Piostatic poies one pan, in the 
<>etal zone ot xvii, in a, on haltmoon-shnped papiliie, w'hich 
take up all \vn and the antenoi fourth ot xvni, tlieir straight sides 
contiguous in the middle line Spei inathecal poies two pairs, 
inconspicuous in 7/8 and 8/9, in a Sometimes a pit, small, 
transveisely situated, in 15/16 

Septa all thin , 10/11-18/14 somewhat thicket than the rest,. 
Gizzards m mi and vui Calcifeious glands kidney-shaped, three 
pairs, in xv-xvii, with nariow ducts leading into the oesophagus, 
the antenoi pan the sniallest Intestine begins in xviii Micro- 
nephridia four oi ofteiiei fiie on each side behind the clitellum 
Funnels in x and xi(nppaiently m testis sacs’) Seminal vesicles 
in zi and mi, racemose Prostates in xvii, the glalidiilai part 
thick and inegularly bent , duct thinner, fairly well demarcated 
A bemisphemal elevation internally coi responding to the groove 
in 15/lb Speimathecal ampulla small, ovoid , duct demarcated, 
^double as long as ampulla, thin , diverticulum luinmg ental end of 
duct, uai rowdy pear-sliaped, banging down, half as long as duct 
Penial setre ca 0 6 ram long, 12fi. thick pioximally, slightly 
curved in the shape of a sabre, gradually tapering , distal fourth 
with wav\ couise, at each bend a stout, blunt, scale-like tooth , tip 
drawn out to a fine point, ending..in a small knob 

Distnbuhon Pe^deniya, Ceylon jUnown outside India from 
several places in, the, Malay Peninsula and Archipelago (Penang, 
Singapore, Java) 

/ 

9 Dichogaster travancorensis (Fedat b) 

1898 Benhamxa U axmncoi ensis, Fedarb, J Bombay Soc xi, p 433, 
pi 1 , figs 6, 8, 9, 11, 12 

1900 Dtchoffastet 2; a vemco; Michaelsen, Tier x, p 353 

Length 75 mm , diameter 2 mm. Segments 131 Dorsal pores- 
“ commence posterioi ly ” Setm i« pairs, very close together 
Clitellum saddle-shaped, xiv-xxi (s=* 8). 
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Septa 9/10-13/14 thitkened Caicifeious glands in xiv-xvi, 
pouch-shaped, the anterioi the smallest, somewhat corrugated, 
vith about si\ equal lobulations Intestine begins in wii Last 
heaits in xin Spennsacs in \i and xn, reiy minute Piostates 
fusifoiin, piolonged at one end into a nairouei duct Spei- 
mathecm two pans, with ovoid ampulli, constricted from the duct, 
which lb tbiclv and dilated, equal to tlie ampulla in length, 
diverticulum shoitly cyliiidiical, sessile on tlie duct at the middle 
of the length ot the lattei Penial setjfe foui times as long as the 
oidiiiaiy, ending in a fine w'hip-like fend fiequently bent into a 
hook 

ReniaiJcS The account is unsatisfactoi } It is scarcely clear 
whetliei the setal pans aie veiy close togethei, oi the two setse of 
a pan, piobably tlie lattei Accoiding to the bgiue the prostates 
aie in xmi and xix, but in the text the^ are said to be in xviii and 
XIX The gizzaids are said to be iii mu and ix, this is lei}’^ far 
back The spei matheca?, according to the figuie, dischaige at the 
hinder ends ot the twm gizzards respectively, t c , in 8/9 and 9/10, 
wdiich w'ould be quite abnormal, probably they discharge m 7/8 
and 8/9, and the gizzards aie m mi and mii The meaning of the 
btatenient reg.uding the septa — that septa ix to xiv aic: thickened 
— may or may not be exactly what I have given above 

Michaelsen’s leceutly described D owgmsts is possibly identical 
with this sjiecies 

JDisii ibution Tiavancore 


Subfamily OCNEKODRILIN/E 

1891 Ocneiodnlidae, Beddaid, Tr Roy Soc Edin xxwi, p 581 

1895 Ocneiodiiliacea, Michaelsen, Yerh naturw Vei Hamburg, 

(3) 11, p 23 

1895 Ciyptodiilidss (part ) -4- AcanthodrilidEe (part ), Beddard, 
Monog pp 50b, 510, 515, 653 

1897 Ocnerodnlini, Michaelsen, Teih naturw Ver Hamburg, 

(3) IV, p 25 

1900 Ocneiodrihnse, Michaelsen, Tiei x, p 368 

1903 Ocnerodnlinse, Michaelsen, Geog Verbi Ohg p 118 

1921 OcnerodiiliniB, Michaelsen, Mt Mus Hamburg, \xxviii, 
p 58 

Setal ariangement lumbricine GBsophagus m segment ix 
(rarely ix and x) with paired diverticula or with an unpaired 
ventral sac (calciferons glands, chyle-sacs) Meganephiidial 
Prostates tubular, one to three pairs, with single-layered gland 
epithelium Sexual apparatus acanthodnline, or in varying 
degree microscolecine (male pores on x\ii or xvm, prostatic 
pores one to thiee pairs, on xvii, xvin, and xix, exceptionally 
male and piostatic pores shifted three segments further back), 
male pores opening either separately from the prostatic pores 
(though sometimes close to them) or fused with the anterior pair 
Spermathecal pores, when present, in 7/8 or 8/9 or both of these 
Genital pores often unpaired, fused m the midventral hne. i 
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T}ie lecogmtion of the present group of forms as a special'sub- 
division was first made by Beddatd in 1891, when he created a 
separate latniiy f 01 the genus Ocnoodiihts In his Monograpli, 
howevei, he ga\e up this division, but it wits adopted bv 
Michaelsen, and has been geneiallv recognized br subsequent 
wiiteis The distinguishing character ot the group is the 
presence of a tentral diteiticuiuin, or of n pan ot sucii diverti- 
cula, of the alimeutaiy canal in segment i\ Various changes, 
along the hues we ate accustomed to see in oLhci groups, have ■ 
taken plate in the various geneia, but the abo\e feature is 
common to all, and is eiidence of their lelationship 

Thus the prinntne genus Kema on)} diffcis fiotn the piimitive 
Acanthodnhne in the possession ot the subfamily chaiacteristic, — 
the 03sophageal sacs in segment ii, — and in being protandric 
Malitina, in the Seychelles, is acanthodnhne, but metandiic, and 
has two pairs of cesophagonl appendages The genus Ocnaodnhts 
IS to he deiived fiom Ken in by the leduction of the posterior 
male oigans trom the acanthodnhne to the microscolecine con- 
dition Got diodt this comprises a gioup of species in which 
leduction of the posterior male organs is taking place in more 
than one w’ay, but m none of which it is complete , the oesophageal 
sac IS eiipaued In Ourgia the nncioiicolecmc leductiou is com- 
plete, .ind theie aie two uripaiied oesophageal sacs, in ix and x , 
the genus is metandiic Nannodnlus letnins the lucomplete 
reduction of the posterior male organs, but differs from Qoidxo- 
drthn in the doubling of the gizzard In Nematogema^ which 
possesses the two gizzaids of Nannodrilus, tbe microscolecine 
reduction has been completed Pgqmccodi this (which like Kema, 
Malutna, and Nannodnliis does not occur m India) difTers from 
the rest of the subfamily in haiing true diveiticula on the 
speimathecal duct, its origin is uncertain 

Disti ibiiUon "WTiiIe Ocnei odt Hits is widely spiead throughout 
India, the other three genera found in India are restricted to the 
South and Ceylon Outside India the subfamily is found in the 
warmer legions of America and Africa — California and An/ona 
to Cential Chile nnd the Argentine, Egypt and Upper Guinea to 
Natal , Mahexna in the Seychelles Ceitain forms are peregrine, 
e g , tw'o out of the four found in India A number of species 
aie liinnic in liabitat 

Keif to the Indian geneia o/Ocneiodiihnoi. 


1 (Esophageal sacs m ix and x Curgia, 

(Esophageal sacs in ix onlr S 

-2 Male pores on xviii Goidxodnlm 

Male pores on xvn 8 

8 Two gizzards in vi and vii Nematoqenia 

No gizzard Oaterodnius 
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1 Qenus CXJEGIA Mxch 

1921 Curgin (typ C naia^ant), jMicbaelsen, Mt Mus Bambnrg, 
xxxMii, p 69 

Setse closely paired Prostanc pores one pair on xvii 
Spermathecal pores one pan m furiow 8/9 An Qe<iophageal 
gizzard in vn , two unpaiied ventral cbyle-sacs with narrow 
tubular central lumen in ix and x One pair ot testes and funnels 
in XI Spermatliecae \iithout dnerticuluin 

The genus has recently been established by Michaelsen for 
C. narayant It differs from all the previously known species of 
the subfamily, except Mahema hrauen, in possessing chyle-sacs in 
two segments instead of in only one , these sacs agree in structure 
with those of Gordiodnlus, the central lumen being narrow and 
tubular, and the thick wall being traversed m a longitudinal 
direction by numerous cbvle-canals The only other point ofc 
difference from Gordiodnlvus is that the male apparatus is in 
Curgta purely niicroscolecine 

The presence of two or three unpaired oesophageal sacs, of 
similar structure to those of the Ocnerodnlinse, in the Endnlinee 
was one of the reasons which caused Michaelsen to deiive these 
latter from the former The discovery of the genus Curgia, with 
two sacs in segments ix and x, diminishes the distance between 
the two subfamilies 

Disiribution Cooig, S India 

1 Curgia narayam Mich 

1921 Cuigxa nmayani, Michaelsen, Mt Mus Hambuig, 
p 59 

Iiength ca 100 mm , diameter ca 0 7—0 9 mm or more , long,, 
thread-like, binder end gradually tapering Segments ca 230 
Colour whitish Piostomiuni epilobous not cut off behind 
Sets closely paired , aa=hc, dd=halE the circumference Nephrid- 
lopores in ab Clitellum Male pores (? prostatic pores) as 
whitish papiHs on xvii in ah, apparently close bebmd the setal 
zone , sets ah of segment xvii apparently absent Pemale pores 
inconspicuous, anteriorly on xiv in the line 6 Spermathecal 
pores one pair, in 1^/9 in b 

Septa 6/7 and 7/8 somewhat thickened, one or two in front 
and behind these also slightly thickened Gizzard cylindrical, m 
vii (Esophagus swollen and vascular in viii, ix. and x, chyle- 
sacs in IX and x, ventral, unpaired, sessile, the axial canal com- 
municating with the oesophageal lumen, and aronnd this 
“ chylus-tubes ” and blood-vessels Intestine beginning in in p 
no tvphlosole Last heart in xi Meganephndial Testes and 
funnels free, one pair, in xi Seminal v esicles, one pair, elongated, 
simple, and sac-like, occupjing xii and xm Copulatory bursse- 
projecting inwards in xvii, and receiving vasa 'deferentia Pros- 
tates one pair, long, tubular, irregularlv undulating and winding , 
beginning behind in xzii , the duct short, not sharply set off. 

2i 
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MCSASOOZiECIDiE; 


Spermathecse in ix, elongated, tubular, curved and winding, 
jimpulla long , duct shortei, not shaiply set o£E, not much thinnei 
than ampulla , no diverticulum 

JDisinbutioji !E. Haiti, Madapui, Coorg. 

2 Genus GORDIODEILITS 

1895 (?07 (hod} this, Beddard, Monog p 506 
1900 Go) dtodi lilts, Michaelsen, Tier x, p 378 

Vasa deferentia ending on xviii. Prostatjc poies one oi two 
pairs , one pair of piostatic pores approximated to the male pores , 
■either the anteiioi oi tlie posterior oi the only pan may be bo 
appioximated (in one case fused), so^that the piostatic pores are 
on xvii and x\iii, oi xMii and xix, oi only on xviii, the whole of 
the pores of the male apparatus may be displaced backwards for 
three segments Oneorno gizzatd A single ventral ccsophageal 
sac in IT Spermathecm without diverticula on the duct, often 
with evaginations at the ectal end of the ampulla 

Dtbti tbuiton ITedumangad, Traiancore. Outside India is en- 
demic m Equatorial E and "W Africa, and in Dominica in the 
■\V. Indies 

1 dordiodrilus travancorensis Mus7t 

1910 Go) diodi tilts iiatancaieUsis, Michaelsen, A.hh \ei Hamburg, 
XIX, p 98 

Dength 32 mm , innMmuu diameter 5 mm Segments 84 
TJnpigmented, light giey in coioui < Prostomium epilobous 
tongue tiiangular, pointed behind Setre f.iii Jy closely paired , aa 
\ery little greater than 6c, and on xmu and xix na is much 
diminished , dd=half ot cii cumference Olitellum saddle-shaped, 
or at least slightly developed between the lines aa, Jxiu-xix (=6^) 
(so orig ) Prostatic pores two pairs, on small wart-hke papillffl 
in the situation of the missing setse 6 of xvm and tix, set® a of 
these segments well developed, but di'^placed moie medionwards, 
semuiol giooves stiaight, bounded by low walls Male pores 
appaiently confluent with the anteiioi prostatic poies Pemale 
poi es in front of set® ab of xiv Spermathecnl pores two pairs, 
m 7/8 and 8/9, in line with 6 

Septa 6/7-8/9 much thickened, 5/6 and 9/10 slightly so No 
gizzard A large median diveiticulum depends from the oeso- 
phagus in i\ , fins has the usual structure in the genus — a fauly 
narrow lumen lined by cjdindrical epithelium, and a thick wall 
penetrated by blood-vessels Intestine begins in xiii Testes and 
funnels in x and xi Seminal vesicles one pan, in xii Pi estates 
two pans, ending in xvin and xix, slender, moderately long irregu- 
larly coiled, with short narrow duct Spet inathecal ampulla 
sac-hke , duct narrow, about as long as ampulla 
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Memar\it Tina species comes near (? sanzibm ints, and also has 
delations with G madaffuacat le ists , it thus illustrates a faunal 
relationship between India and East Africa 
Dtitiibuiton I^eduniangail, Travancore 


3 Genus KEHATO&ENIA Bisen 

18*^5 Ocnerot^i iZks (part ), Beddard, Monog p 610 
1900 Nematogema, MicliaelseHj Tiei "v, p 376 

Male pores on svii Frostatic pores one pan, on xvn, fused 
with the male pores Spermatbecal poies one pan, in or immedi- 
ately behind 8-9 Two gizzards, in vi and vii One pair of 
oesoplingeal sacs in ix One pair of testes and funnels free in xi 
Spermatbecal duct vrithout divoxticulura 

DistnbuUon In India found only at Peradeniya m Ceylon, 
doubtless introduced into the Eotauical Gardens there Outside 
India the genus is known from the Cameroons and Central 
ALmerioa 


I Eematogema panamaensis (Eisen) 

1903 Miohaelseii, Sb Buhm Ges. Prag, 

xl, p 16 

1900 iy^eniatoyema 2 >anamaensi 6 , Micliaelsen, Tier 'v, p 376 

Length 55-75 mm , diametei 2 mm ^Segments 110-120. 
Dorsal pores from 10/H Clitellum from Jxiii, ^xiii, or xiv to 
XXI oi xxu (=iip to 9|), saddle-shaped, with howevei only a 
small ventral interial, except on xxii , this deficiency is filled up 
by a swelling of the surface , setse ab absent on xvii Frostatic 
pores as transverse slits on transversely oval papillae, m hich are 
set on a raised cushion-like diamond-shaped median genital area , 
male pores open on the same papillss as and close to the prostatic 
pores {Spermatbecal pores anteriorly on ix, in ab 

Septum 4/5, the first, thin, 6/7-8/9 model ately strongly 
thickened, 5/6 and 9/10 less so Two very small gizzards m \i 
and vii Postclitellar nephiidia with an investment of coelomic 
cells One pair of free testes and funnels in xi One pair race- 
mose seminal vesicles in xii , ectal end of \as deferens not 
thickened Fi estates very long, reaching ns far as zxxiii, the 
duct much shorter but only a little thinner than the glandular 
part Spermatbecal ampulla ovoid , duct very thin, shorter than 
ampulla , no diverticulum 

Distiibulwn Peradeniya, Ceylon Outside India is known 
from Panama and the Cameroons 


2i2 
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4 G-enus OCNEBODBILUS Etsea 

1896 Owcro* j/k 5 (pBit),Beddftrd, Monog- p 610 
1900 Ocw« i/j«, Miclinelsen, Tiei p 377 

Male poies on avu , piostatic poies one pan on xmi, fused 
n ith the male pores , seldom n second pair on xviii Speimnthecal 
pores one pan m absent No giz/ard One imii of cesoplia^eal 
sacs in \\, of simple constitution Spermatbecie without diverti- 
culum 

Ihstnbutton The single species found in India is widely distri- 
buted, horn Ceylon m the S to Mai dan in the extreme N ,fiom 
Bombay in the "W to the Andamans ni tlie E The genus is 
eudeinie in Ameiica from Cnlifoiuia to Faiagnav, and in the 
W Indies, it has been found in S Ah ica (Natal) 

The genus may be divided into foui subgeneia subgenus 
Oenerodnhts, with tw'o pans of testes and funnels, the testes 
enclosed in testis sacs winch ate foimed aiound them so as to 
exclude the funnels, without seminal vesicles, without sperma- 
thecse , Ltodi this, with tw o purs of free testes and funnels, and 
one pail of speimatbecm opening in 7/8, Ilyoqema^ with <wo 
pans of fiee testes and funnels, and one pan of speimatbeCcC 
opening in 8/9 , and JJaplodi thts^ with one pnir ot fiee testes and 
funnels, in x, and a pan of speiuiatliecm opening in 8/9 

1. Ocnerodnlus (Ocneiodrilns) occidentalis Etsm 

1910 Ocneiodulns {Ocnei mh tlm") occidentahs. Micliavlsen, Abli 
Vei Hnmbuig, xi-v, p 100 

1914 Omeiodnliu {Oniei odi lius) occideniaft'<{ Steplieiisoii, Rec 
Ind Mus p 361 

1916 Ocneiodnlna (Oc/iet odi ilus) occtdcnialts, Stepliensoii, Bee 
Ind blue vn p 348 

1919 Ocneiodnlws {Oenei odt this) occidentahs, StepLeiison & Haru 
Bam, Tr Bov Soc Bdin In, p 461, pi bg 10 

1919. Ocnei odi this (Oniet odi tlus) octzdenfaf s, Stephenson &, 
Piasbad, Ti Iloi Soc £din lii, p 465, pi fips 3, 4 

1020 Ocneiadi tlui ( Ocnez adi ilus) occidentahs, Stephenson, Mem 
Ind Mus vn p 258 


18^5 Oc»ei oiti i/us orcK/mto/is, Beddard, Mnnog p 612 
1900 Ootei odt ilns ( Ocnci odi dm) occidentahs, Sliclinelscii, Tiei 
p 377 

Length 15-30 mm (up to 36 intn when living and modeiately 
extended) , diameter 1 nun Segments 70 ChteKum ring- 
shaped, Mil oi xiv-xix or XX (= 6-8) Male pores on small 
papillte on xin, immediatelv lateial to the line of setie 6 

Septa 5/6-11/12 thickened, 6/7-9/10 faiily stiongh, the otlieis 
gradually less Septal glands in v-vm approximately of the same 
size OEsophcigeal sacs with single lumen, impeifectly divided up 
by folds of the wall winch pioject to a greatei oi less distance 
into the caviLj Tw'o pairs testes, enlaiged and dissolving into 
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masses of spermatozoa at tbeir free ends, and surrounded bj a 
peritoneal membrane after the manner of a testis sac No 
seminal resides apart from these testis sacs JBctal end of rasa 
deferentia not thickened Prostates long and thick, extending 
through several segments beyond the clitellar region posteriorly 
No spermatbpcm 

RemarLs Eisen established a var anzonce, with the following 
characters — Septa 5/6-7/8 reiy slightly, 8/9-11/12 slightly 
thickened Septal glands of various sires, those in viu inucli 
smaller than those m front Prostates small, not extending 
behind the ditellar region Length 15—25 mm ” Michaelsen 
does not agree in assigning an independent status to the variety ; 
for example, he finds that the septal glands of segment viii may 
be only a little smaller than those of the piecedmg segments, and 
thus such specimens u ould be intermediate between the type form 
and the supposed \ ariety In this I agree (75, 93) 

I have given an account of the vascular sj'stem (75), with 
Haru JKam. of the development of the prostate (92) , and with 
Prashad, of the chjle-sacs (calciferous glands) (91) Por a com- 
parison of the testis sacs with those ot other Oligochsta, see a 
discussion in Stephenson (100) 

Distribution Maidan and Eawal Pmdi (Punjab) , Eotah (Haj- 
putana), Bombay, Andaman Is , Nedumangad (Traioncore), 
Panadhure (Ceylon) Outside India the species is known from 
N. America and Africa, including the Cape Yerde Is and Comoro 
Is It 18 thus a widelj peregrine species 


Subfamily EUDRILINiE. 

1895 Eudrilidffi, Beddard, Monog p 57S 
1900 Eudnhnte, Michaelsen, Tier x, p 387. 

Setal arrangement lumbricme Clitellum beginning with or in 
front of XV, extending over two to six segments Male pores and 
spermathecal pores single or one pair, male pores on x\ii or xviii, 
epermathecal pores on x or furthei back Meganephridiol Pros- 
tates as euprostates ”, not reducible to the acanthodiiline type, 
the rasa deferentia entering the eutal end of the gland or some 
other pomt m its extent Pemale genital apparatus distinguished 
by a more or less close relation of the speimathecie to the other 
female organs — ovaries, oviducts, funnels, and OMsacs — fusion 
end connection by means of coelomic tubes and chambers , the 
lowest grade of this condition consists in the approximation of 
the spermatbecse to the other organs 

Distribution The group has its home in tiopical and subtropical 
Afnca , the one species found in India is widely peregrine 

The present subfamily presents many peculiaiities of organisa- 
tion, which, since there is only one peregrine species in India, 
cannot be discussed here 
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Michaelsen denies the ^oup from the Ocnerodiiline brauch of 
the Megascolecid stem (45, p 115) 

The subfamily is again divided by Michaelsen into Parendrilacca 
and Eudiilacea For the distinctions between these, cf 45, 
p 116, and foi a discussion of the chaiacters of the Eudrilacea,. 
to whieh the Indian species belongs, 130, p 231 

1 Genus ETORILUS E P«, 

3895 Pwd? 1 /i/s, Beddaid, Monog p 603 

1900 Httdnhis, Michaelsen, Tier p 401 

1916 JSttditlus, Michaelsen, Zweit deutscli Zent-Afi. E\p I, i, 
p 239 

Seise closely paiied Male poies and spermathecal pores 
paired, the latter some distance in iiont of the former Sepaiate 
female poies not present (fused with the speimathecal pores) 
Gi/zard in front of 7/8 , tivo unpaued oesophageal sacs in x and 
xi, one pan of calciferous glands in mi Holandric No penial 
set® Sexual oigans completely paired Oviduct (stalk of ovisac) 
united ectally with the speunathec® w'lthout separate opening to 
the exterior 

DtsUtbuiion Bquatoiial TV. Afiica The species which is found 
in India has been distributed oxer the whole ttopical belt 

1 Endrilus engem® (Kmh ). 

1897 Pinfi i5{8 cuvint^f, Michaelsen, Mt Mus Hainbuig, xn, p 41 

1898 JJudi ilui eugemcc, ITedoib, J Bombay Soc \i, p 431 

1898 Pad} ifus eu^cMin (laps ), Michaelsen, Zool Jaiiib S}st xii, 
p 144 

1900 Tludi this mgenxfc, Michaelsen, Tiei x, p 402. 

1003 i/ms eifycMitP, Michaelsen, Sb Bohni Ges Ping,\l, p lO 

1910 JSudnlut, cuffenKPf Michaelsen, Abh Vei Hamburg, mv, 

p 100 

Length 32-140 mm , diameter 5-8 mm Segments 146-390 
Colour brown and led to daik violet Prostoinium epilobous 4 
Set® lateial and xentral, somew'hatgi enter rlian be Clitellum 
\entrallj somewhat less stiongly de\ eloped, xiii oi (=5 

or 6) Male poies iniinedialelj in liont ot 17/18, in ab Speima- 
thecnl poies fused with the female poies, luiniecliatelj behind 13/11 

Prostates with marlcedly set off naiiow duct, sliarply set off 
liom copuliitoij s.ics , these sacs w'lth Y-shaped appendages 
The mnsLulai atmiin-liko caiitj' of the «!ppimathec® with only 
one propel diieiticuliiin, faiily close to the ent.il end and opposite 
the OMsac Ovisac with long undulating stalk, the tube wbich 
leads from the oxaiian chnmbei opens into the ecial end of the 
spermathecal ampulla 

Disii ibi'f ion Colombo, Peradeniya, Kandy, TV Pioxiuce, Beu- 
tota, Panadliure (all in Ceylon) Pedarb’s specimens may hove 
come from Trnxancore, Poona, oi N Kunkan — Jocahtj not stated. 
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Family LUMBRICIDJE. 

1895 Lumbncidffi + Geoacolicidsa (excl gen Tlyogema), Beddard, 
Monog pp 622, 687 

1900 Lumbricidte + Gloasoscolecidte, Michaelsen, Tier x, pp 420, 
470 

1917 Lumbricidte, l^Iicbaelaep, Zool Jabib Sjst 8 

Aaesual reproduction by production of zones of budding and 
chains of individuals does not occur Normal setm S-shaped. 
usually eight per segment, seldom more IVInle pores mostly 
mtra- or anteclitellar Spermathecal pores never only m 4/5, 
partly at least further back, if not altogether wanting CliteJlar 
epidermis never of only one layer of epithelium Meganephndial , 
as a rule only one pair, seldom two pairs of nephndia per segment. 
Testes and funnels in x and xt or one of these, ovanes and 
funnels in xiu, very seldom a second pair of ovaries in xii. 
Prostates as a rule w'anting (if present — Kynotus, Olyphtdrilus, 
Oalhdnlus — spermathecal pores in groups of several or of several 
pairs behind the testis segments) 

The union of the two groups Glossoscolecidie and Lumbrimdse 
was first carried out by Michaelsen in 1897 (Mt Mus Hamburg,. 
XIV, pp. 57, 68), who maue them two subfamilies, Geoscolecmi and 
Lumbnoini, of the family Lumbnoid© In the Tierreich volume- 
however he reverted to the old airangement of the two families , 
but more recently still he has again umfed them (1916, sup ) 

The close connection between the two groups has long been 
recoguized^, a lull discussion of the relationships between the two, 
and of the brigm of the family and its relations to other families,, 
will be found in the paper just quoted Since the number of 
Lumbriudm (incl Glossoscolecidse) in India is so small, and 
especially since even of thebe such a small pi oportion are endemic, 
the fainilj can sc arcely be looked upon os a propei part of the 
Indian fauna , and it would therefore be out of place to euter on 
a lengthy discussion of questions of classification, relationships, 
and oiigins, this would bung in references to immeioue*' genera 
which aie not found in India, and the wliole subject must there- 
fore be studied in Micbaelsen's paper The lesult of Michaelsen’s 
argument is to establish the liiiinhiicidae in the old sense as a 
subfamilv of the Pamily Luiiibiicidse sensii laio, and to make it, as 
the Lumbricinse, the equivalent of tho snbtanijlies Glossoscolecina;, 
Sparganophiliiue, Miciochtehna}, Criodiilinae and Hormogastmife 
In Michaelsen s last scheme (cf p 38) all the above subfamilies 
are given fainilj’^ laiik, so that heie the term LnmbricidsB has again 
the same content as in the Tierreich 

The DisU ibnHon of the family Lumbncidis s Z takes in the 
whole world with the exception of the Australian region and 
Polynesia The various subfamilies have howev^er each their own. 
weU-defined regions, which are broadly as follows 


I 
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XTTMBBZOID^ 

Tbe phyleticnlly oldest group, the G-lossoscolecios, occupies 
Tropical S America and the southern part of Central America , 
the Sparganophilinoe, W America, with two species in England , 
the Miciochastinee have a more scattered distribution — the older 
genera in S Africa and Madagascar, the aquatic Oallulrilus and 
Olyphtdrtlus m Tropical E Africa, the latter having also spread 
into India, Eurther India, and the Malay Archipelago, Dnocitltis 
in Tropical S America and southern Central America, and j&ma 
in Tropical W and Central Africa and Egypt, the CriodulintB 
inhabit a region which extends from England to Palestine 
to India) , the Lumbricinm are endemic in temperate Eurasia 
and in the eastern part ot N America , and the Hormogastrm4 
on both sides of the western Mediterranean '' 


Key to the Indian subfamilies t^Xiumbiicidffi 


1 No obviously developed intestinal gizzard 
An obi’ious intestinal gizzard present 

2 Genital setie, if present, are not giooved 
Genital setae present, with longitudinal grooves 

■3, Spermathecae at least paitly in front of the 
testis segments, or 'll anting 
SpeimathecsQ behind the testis segments, in 
addition, sometimes other, vestigial, sperma- 
thecss in the region of the testis segments 


2 

Lumbbicinjg 

8 

CbiodiutjInie 

GlOSSOSCOX.'RCZNJS. 


Micboch^tin^ 


Subfamily GLOSSOSCOLECIN^. 

1900 Glossoscolecinse, Michaelsen, Tier x, p 420 

1917 Glossoscolecmse, Micbaelsen, Zool Jahrh Syat xli, p 54 

Genital setse, if present, not grooved longitudinally Male 
pores usually iiitraclitellar, seldom ^Opisthodriliis) postchtelJar / 
^permathecal pores, if not altogethei absent, wholly or at anv 
rate paitly in fiont of the testis segments A single cesophageal 
gizzaid present Calcifeious glands (“ chyle sats ”) present 

Distribution The subfainily is endemic only in Cential and 
S Ameiica as fai as the Argentine, in the Beimudas and W.Indies 
The only Indian species is Pontoscolex cot ethrin us, which has been 
earned all oiei the Iropics, where it is found on islands or near 
the coasts 


1 Genus PONTOSCOLEX-STc/imdida 

1896 Pontoscolex, Beddard, Monog p OS'? 

1900 Pontoscoiev, Micliaelsen, Tiei x, p 424 

1917 Po«tosco/ei, Micliaelsen, Zool Jahih Syst xli, p 233 

Betas at the hindei end of the body usually always) niranged 
in quincunx Male pores and copulatory papillm in the legion of 
the chtellum TJiree pairs of chyle-sacs in mi-ix, of complicated 
ati ucture, originating doi sally. Nephndia ivith tei minal sphincter 
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■Sexual apparatus metandtic and metagynous, seminal vesicles 
veiy long, piercing the successive septa for a long distance 

DisinbuUon For the Indian distubution see undei the species 
The original home of the genus is Central America 

Michaelseu considers it doubtful whether the quincunx arrange- 
ment in the hindei part of the body is a generic cbai^ter , theie 
*re specimens which show che legulai arrangement in pairs 
throughout the body These howevei may possiblv have been 
injured, and the regenerated part may liave produced setic with 
the paired arrangement, similai to that in the anterior pait of the 
body. 

1 Foutoscolex corethrurus (i'’i Mull ) 

1897. Vontobcohx coi etht ut ub, Michaelsen, Mt Mus Hamburg, 
MV, p 247 

1898 PontobLolei cot ethi in tts, Michaelseu, Zool Jabrb Syst xii, 
p 144 

1900 JPontoscole-i Miohaelsen, Tier \, p 425 

1903 Pontoscalex cot ethi ut us, Michaelsen, Sb Bohni Ges Prag, 

xl p IG 

1904 Pontovolex cot ethi itrus, Micbaelsen, Mt Mus Hamburg, 

xM, p 127 

1909 Pantoscolei coi ethi unis, Michaelseu, Mem Ind Mus i, 

p 244 

1910 Pcnto’fcokx coul/nuiub, Micbaelsen, Abb Aer Hamburg, 

MX, p 301 

1913 Pantobculei coiet/nuius, Micbaelsen, Mt Miis Hamburg, 
XXV, p 92 

1915 PontoMoki cot ethi ui us, Stephenson, Mem Ind Mus vi, 
I» 105 

191G PontoKolex cat ethi mus, Stephenbon, Rec Ind Mus xii, 
p 340 

1917 Pantobcoh X cot ethi mus, Micbaelsen, Zool Jnbib Sist xli, 
p 234 

1920 PorUobcolex coitihimus, Stephenson, Mem Ind Mus vu, 

p 258 

1921 Pontoscohx cot ethi uittb, Micbaelsen, Mt Mus Hamburg, 

xxxTii), p 68 

1922 Pontosrr/lei coiithiuius, Stephenson, Pec Ind Mus xxiv, 

p 410 

Length GO-120 mm , diameter 4 mm Segments 90-212. 
TJnpigmented Piostounum with segment i letractilo Setae 
"alightiy ornamented, ti ansi eisely grooied at the tip (oinainen-,, 
tation often iioiaaiyav) , in the antenoi part of the body closely 
paired, and exceptionally so throughout the bodv, usually from 
about X Qi XU omiaids the paiiiug le wider, and in the hinder 
part of the bodi the setae are alternately wideh and closely 
paired, with a quincunx anangement Setm m the Inndei part of 
the body much enlaiged, with stimghj} distal end , in the clitellar 
region inoi e sli onsly oi namented Nephi idiopores in c Chtelluni 
XV or XI i-xvii oi xxm ( == 8 or 9) , thickened ndges (** w'alls ”) \i\— 
xsii, outside the line of 6 Male poies on 20/21 or immediately 
behind this Spermathecal poies thiee pans, in 6/7-8/9, in c 
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Septn 5/6 (’), (5/7-10/11 thickened, the first fairly strongly, the- 
last two gradually less Last heart m xi. Spermathecie very 
slenderly club-shaped • 

JRemtt} ks In a worm probably belonging to this species (there 
IS no other Indian worm which has the quincunx arrangement of 
the setse) I found the nephndia of segment ii opening into the 
pharynx , they would therefore be peptoiiephridia According to 
Beddard these nephndia open on the surface of the body on 
segment ii, though owing to the great retractility of the antenor 
end of the body this orifice may come to lie iii a temporary buccal 
cavity. 

I found the septum 10/11 thin, and 9/10 absent, there was 
also some iiregulaiity in the attachment to the parietes. 

JDutnbutton Hyderabad, Deccan , Andaman Is , Bombay, 
Poona, Ahmedabad (Western India), Adam’s Peak, Peradeniya, 
Kandy, Colombo, Av issavela, W Ilapiitale, the W Province (all in 
Ceylon), Mangalore, Calicut, Tirovellur, on the Malabar Coast, 
Shimoga (Mysoie), Merkara, Madnpui,I)abari (Coorg), Coonooi 
(Nilgiris), Bonaccoid, Chiinunga, Shosthancottah, Pallodo, 
Trivandrum, Keruinaadi, Vellanv, Nejyatinkara (Travancore) 

Outside India the species is circuiii mundane 


Subfamily MICROCHiETIN^ 

1900 Microchnetinm Cnodnhnoo (part }, Michaelsen, Tier x, 
pp 447, 403 

1917 Microchsetinoe, Michaelsen, Zool Jnhib Syst xh, p 305 

Normal setae in eight longitudinal rows Genital setsa, if 
present, not longitudinallv grooved Male pores ante- or intra- 
clitellar Sperinathecal poies mostly altogethei bennid the testis 
segments, occasionally vestigial spermathecm in addition in the 
legion of the testes An msopbageal gi/zai d present Calciferous 
glands pieseiit oi wanting No obvious inteslinal gi/zatd, a 
strengthening of the musculatme at the beginning ot the intestine 
may be present Sexual apparatus inetagvnons, seminal vesicles 
mostly short, not penetiating the septa so as to extend Ihrongh 
seveinl segments 

The onI> Indian genus is Ghfjjhtdnhts 

Dtiti tbufjon The siibfain>i} is endemic in S Afiica, Tropical 
B Afiica, Madagascar, Central and N E. Afiica, in S Asia and 
the Malay Ai chi pelago (gen GJtipliuh lius) ^ and (gen Dnlocrttis} 
in Cential and S Ameiica 

1 Genus GLYPHIDRILTTS Hoist 

1895 Gli/}fhuh i/w» -J- Bthmba, Bcddnrd, Jtonog pp 079, 086 

1900 <r/v/>//if/j i/ms, Michatlsen, Tioi x, p 4nQ 

1909 iUiclmelsen, 3Iem Ind Miis i, p 244 

1910 (r/i/p/iiifi i(i(s, Michaelsen, Abh Ver Hamhurp, xix, p 103 

1017 i/m#, Michoelscn, Zool Jnhrb Sjst xli, p 343 



GLlLPHIDBIIiTTS 


491 


Setae anteiiorly widely, posteriorly moie closelv paired In the 
liindei part ot the body dd equal to or little gieater than aa. 
Male poles intraclitellar, behind segment zri, on a flat surface 
included between a pair of long iidges (ndges of puberty). 
Spermatbecal pores in front of male pores A well-developed 
gizzard in front of 8/9, in viii oi vii and viii IN'o calciferous 
glands oi oesophageal sacs One pair of nephridia per segment 
Holandric and inetngyiious Testes and funnels free No copu- 
Idtory sacs Prostates present (’ always) 

DxsU xhuixon Kumaon Dist (AV Himalayas) , Jalpaigun, 
Assam (E Himalayas), Cuttack (Orissa), Lucknow (UP), 
Mysore, Travnncoie and the Malabar Coast, Buima Outside 
India in Tropical E Aiiica, the Malay Peninsula, and Malay 
Archipelago ^Borneo, Sumatra, Java, Celebes) 

The locality Kulnaon Dist (Kichha, near Nairn Tal) is that of 
an iinmatuie species ivliich could not be ideutifled (Michaelsen, 
Mem Ind Mus i, p 244) Michaelsen points out that the 
Indian species foim intermediate stages between the E African 
species and those of the Malay Peninsula and Archipelago, not 
only geographically but as regnids the specific chaiacters also 


Keij to tlie Indtan sjoecies of Glyphidrilus 

1 Paiied papillm in a single longitudinal series on eacl 

side 2 

Failed papillie in two oi thiee senes on each side G Utbei ostis 

2 “ Wings ’ end behind at or in front of segment 

■S.X 1 1 G pupillatus 

“ AVings ” end behind at s.'ss.ii or xwm G annandalei 

1 Glyphidiilus annandalei Mich 

3910 Gli/phuliiliiA anuimrialei, Michaelsen, Abh Ver Hamburg, 
MX, p 101 

1911 Gli/iihidi iliti, annundutei, Oognetti, Ann Mag N H (8) 
Ml, p 502, pi xiii, hgs 11, 12, G achencoili (laps), ib 

p 600 N 

1913 Gtyphidi iltii> annauduUi, Michaelsen, Mt Mus Hamburg, 
XXX, p 92 

1910 Gli/p/iidi ilu^ unnandalit, Stephenson, Ilec Ind Mus xii, 
p 349 

1917 Gli/phidi ilui annandahi, Michaelsen, Zool Jahib Sist xU, 
pp 344, '340 

1921 Gli/jdadi ilui, Minundidci, Stephenson, Bee Ind Mus xxn, 

p 70/ 

1922 Ghfpludi ihts Jliawlilii>-^G cler/ans+G •iaiits-\-G saffion- 

(‘iiMs, Bao, Ann M.ig N H (9)ix,pp 53, 62, 64, 06, text- 
hgs 1-4 

1922 Ghjphidt tins annandalei, Stephenson, Ann Mag N H (9), 
IX, p 387 

Length 90-105 miii , maximum diametei 2 5-4 mm Segments 
125-322 Coloiii light to dailt giej, unpigmeiited , a slight rose 
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tint on the clitellum Anterior end swollen, maximuin thickness 
about segment ix, diametei decreases gradually in the middle and 
hinder parts of the body to only 1 mm at the hindei end, in 
its posterior half the body is four-sided in section, the dorsal side 
the broadest , tow ards the hindei end the dorsal surface becomes 
more and more concaie Prostomium rygolobous, or sometimes 
prolobous , segments tioiii ii onwards tn- or nmltiannular os far 
as XI w, after which the annulation becomes indistinct Anus a 
longitudinal slit at the hind end on the dorsal suiface, intei- 
seeting more oi few'ei of the terminal segments Setae very widely 
paired as far as sii, tiie inleisetal distances diminibhing behind 
this, aa ah be cd dd=3 2 3 2 5 at first, but behmd= 
4 2 4 2 7 Nephridiopoies m h Clitellum iing-shaped, 
beginning in xvii or xvm (or even as fai forward as xriii) and 
extending to xxxvi x.li (= 19-26), indistinctly limited behind 
nnd indeed moie oi less so in front also llidges of puberty 
(“wings”) run between the lines b and c, fiom xxv, xxvii or 
xxviii to xxxii oi xilxiii, occasionally to xxxv, usually continued 
forwaids as low-ei iidges or angles ns far forwnids as xviu , the 
ridges aie bent downwards soinew'hnt towards the bod}'- wall 
Papillas of pubei ty miuierous, constant in position on each segment, 
but the number of segments bearing them is very vaiinble , they 
are roundish cushions on the hinder part of their segments, m two 
senes, luediijn and lateial, the lattei paired, and situated between 
band c, the median senes begins on xi, xii,xiii or xiv, and ends at 
varying levels back to xxvi, but occasional papillse may be found 
further back, on x\xv , xxxvi or xxxi n, the total number varying 
from 2 to 14 , the lateral series begins on Mii, oi on or behind 
XV, ends in f i ont of the “ wings, and anotliei slioi t senes may 
begin behind the “ wings ” Male pores as two point-like depres- 
sions 111 29/30, in line with b Speimatliecal pores in gioups of 
one to SIX, with the arrangement clmiuctenstic of the genus, iii 
13/14 to 16/17 or 17/18, most have the full iiumbei of five in 
each group 

Septa 6/7-11/12 thicKened mcieasingly A fauly large gizmd 
principally in viii, tlie anleiior end apparently getting into i ii 
Last heart in xi Meganephiic, Two pairs large funnels fiee iii 
X and XI. Pom pans large itiegular seminal resides in ix-xii 
Prostates apparently absent Ovisacs may be present in xiv 
Spermathecm simple, thicldy peni -shaped or spherical, with short 
and nairow stalk, in appearance sessile, the duct being embedded 
in the body- wall 

jRemaihs This species forms an intermediate linlc between the 
Puithei Indian and Malayan species on the one hand and the 
isolated G stuldmanm of E Africa on the other 

We hare trvo independent descriptions of this species, Cognetti 
having described it before i eceiving Alichaelsen s paper 

Autotomy appears to be common lu the matuie rr orins (Stephen- 
son, 1921) 

Distribution Calicut, Malapuram, Tiruvnllui, on the Malabar 
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coast, Arumaiiallm, Madatoia\, Tiivandiuni, Vellany, Nayyan- 
tinkaia, and PA^liagiapandipuiam m Tia\ aneore, Duban, Madapui , 
Tiaserpet, in Cooig, Shiiiioga and ^Xadur Dist , Mysore 

2 Glyphidiiltts papillatua (liosa) 

1890 liilimha papillata, liosn, Ann Mua Geno\a, {2 a) i\, p 386, 
pi Ml, tig 1 

1895 JSilimba papillatus, Beddard, Monog p 687 

1896 Glyphidi ilus ptaptllatus, Micl .lelsen, Abli Senckenb Ges 

xMii, p 196 

1900 (rb/pind) this piipillutnay Micbaelsen, Tiei v, p 459 

1017 Giy 2 fhid>ilu& papillatui,, Michnelsen, Zool Jahrb Syst xli, 
p 344 

1920 Glyphidi iltts jiapillatus, Stephenson, Mem Ind Mus vii, 
p 258 

Length 1U0-12U iiini , luavimuin diametei 3-5 miu Segments 
202-380 Coloui desh oi gieyish, no distinct pigmentation 
Anteiioi segments attei v dnided by secondary annulations 
Posteiioi halt flattened doiually, lential suiface flattened tor the 
giealei pait ot its extent Pioslomnnn laige, pro- oi zygolobons 
Doisal poles absent Set® paiied, the setal couples being behind 
the clitelhuu at the angles ot the body , in postchtellar legion ah 
lathei less th in ^aa and del a little greatei than aa , m 

nont ot clitellum set® small and widei ajiart, in posterior part of 
bod\ dd l.ugei and be smallei, a6=::Jn<rs= j6cs=cd= ^dd Clitellum 
lathei mdefamte, xvi-x\u \sxiy (= 11-19) AN^'iiigs ventio- 
iateial, xvni-xsui xxm, attached outside the line of 6 
Papill® large, lound, flattened or slightly depressed m the middle, 
on the posteiioi pai t ot then segments, in two series, lateral and 
median the lateial in line with or slightly doisal to the attach- 
ment ot tlie wings, usually paued, on any of the segments x-x\n, 
as well as occasional! v on xxiii, xxiy, xxy or xxvi-xx\iii, median 
papilhe not so common as the lateial, on xi-xy and on xi ii and 
xviii or ina% be absent altogethei , tiie lateral may be only two 
pans, oi two on one side and one only on the othei 

tseptuiii 4/5 thin, 5/6 slightly, 6/7-9/10 moderately, and a few 
succeeding ones shglitl> thickened Gizzard in vii and \ in, 7/8 
being .idheieiit to it at its middle raiher small and taiih sett 
Intestine begins in xvi lleaits in x and m Testes and tunnels 
hee in x and xi Seminal lesicles tour pairs, i\-xii, usually 
deeply lobed, not always svmmetiical No prostates Oiisacs 
in xi\, and appaieiitly in \v also Sperinathecm m foui senes on 
each side, in 13'i4— 16/17, with sometimes additional ones in the 
next anterioi groove, each is a small elongated s.iccule, adherent 
to the body-wall, each senes consists ot five on each side, one 
each on the lines of a, h, e, and d, and one between h ind c 

lictiiaiLs The immatuie specimen which was desciibed bj liosa 
was made the type ot a new genus Btlimba , Michaelsen in 1896 
showed that Uosa’s worm belonged to Glyphuh tins 
Ihsti ibution Cobapo, Biapo List , Bill lua, Luclmow 
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3 Grlyphidiilus tubeiosns Steph 

1016 Olyphidi tlu8 iuheiosusy Steplieuson, Rec Ind Sfus xii, 
p 340, pi -vicviii, hg 37 

Length ca 60 urn , nia\ diainetei 3 inm , aveinge 2 5 mm 
Segments 221, all veiy shoit behind clitellum Colour light 
blown Doisal suitace concaie behind chtelluin, ventral surface 
flat or concave, a section is thus foui sided, the dorsal suiface 
being tiie most e\t ensue at the hinder end Anus doiso-teiminal 
Piostomiuni piolobous oi ^zigolobous, the delimiting gioove 
being a shalloiv depiession only Setae behind clitellum at the 
angles of the section , aa=hct=2ab=2ccl , cld=6ed oi neail3''so, 
in fiont of clitellum setae w’ldely paired and lathei iiiegular, 
ab=~aa oi less Chtelluin from \i\, xv oi >iz to xxviii oi xxix 
(oi \A\ dorsall^') Wings on xx to xxiv, continued fornaids as a 



<Fjg 262 — Glyphidnhis iubeiosus Steph , Begnients wm-xxvm from the 
vential surface, Mbowiiie tlie pnpillie in tins region, ■with the rentro- 
Interal ridge on one side and the caiiliflower'like excrescence on the 
other 

slight ridge to xv or xiv , they may grow out into a foliating tuinour- 
likp mass of numerous soft uregulai closely apposed papillie, 
extending ventialwards neaily to the line of a (text-fig 262), 
similar patches inav be pieseut above the wings, between the mid- 
dorsal and the lateral lines Papilla? small, white, loiinded, on 
the posterior paits of their segments , an aiiterioi set, on x, xi, 
and /XU, a nndventral and two lateial on each side, one ot the 
lateral between a and 6, and the other outside 6 , a middle set on 
xvii-xix, or xviii and xix, paiied, the full number being three 
pajirs per segment, one mtein.il to a, one between a and b, and 
one outside b , a posteiiui group on xxiv to xxvin, similai to the 
last, ^ e all paired, but one or more may be w'anting in any 
segment (text-fig 262) 
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Septum 4/5 tluu, 5/6 slightly, 6/7 somewhat thickened, 7/8 
■model afcely, 8/2-11/12 oi 12/13 slightly so Giz/ard m vii, 
sometimes extending into the hindei pait of vi , degree of de- 
velopment laries, olten m some degiee vestigial No calciEeroiis 
glands Intestine begins xii w Last heait lu \i Testes and 
tunnels in x and XI beniinal lesules four pairs, ix-\ii Oiisacs 
in XIV Spei inathecm in xiv and xi, small subsplieiical sacs, the 
duet a shoit tinn stalk, debouching into giooies 13/14 and 14/15 , 
three oi four on each side in each segment, in hue with a and b, 
between 6 and c, and in line with c 

Dist) ibiiiion Cuttack (Oiissa) , Jalpaiguii (Bengal) 


Subfamil3' CRIOD RILING 

1900 Ciiodiihn'B (paifc ), Michaelsen, Tiei v p 463 

1917 Ciiodiilinm. Michaelsen, Zool Jaliib ajst vli, p 372 

Genital sets® longitndinallj giooied Male poies piechtellar, 
on XV, on glandular eleintioiis Calciterous glands ■wanting, an 
obvious gizzaid wanting, but an indehinte strengthening of the 
musculai coat at the beginning of the intestine piesent Sexual 
appaiatiis liolandiic and inetagjnous, no prostates, musculai 
copulatoij’- sacs piesent >>o spennathecic 

The Disti ibiitioii is that ot Cnodi ihts lacuwn, the oilly species 
till recently lecognisecl, with, in addition, England {Anaf/ai,te> 
fontmahs I'lieiul) 

1 Genus CRIODRILUS IToJJmst, 

180) C; lorfj i/ks, Reddmd, Mono" p bO) 

1900 C; lorfy i/«>, Michuelsen, Tiei v, p Jb? 

1917 Jlicliaelseii, Z<iol Jnhib Sist all, p 372 

Prostomiuni /igolobous Middle pait of boch foui-angled 
Anus doiso-termm.ll Setm closely pan ed Foiu pan s of seminal 
vesicles in ix-xn 

1 Ciiodiilus lacttum IIoff’mHti 

1914 Cmw/x/hs / flcHMui, .Stephenson, Ric Ind "Mus \, p 25G 

1915 Clr lof/i </«> /«tKK/a, Steplieu'son, 51eiii Ind Mue. i,p 145 

1884 Ciwdniiis lacunvt, \ejdo\sl.\, Monog p 57, p] go- 21 
pi xm, fig* 12-24, pi xn.fig* 1-15 ” " 

1887 Citodtihtb lacinuH, Oilej, Qunit louin .Mic Sci xx\u 
p 5)1, pi xxxMU, tigs 1-b 

1887 Cuod'dut Ehchkhi, Beiihani, Quait roinu Mic Sei xwm 
]) 5b], pi XX win, fig* 9-19 * 

1SS8 Cito'IiifuA laeuum, Collin, Z wiss Zool xhi, p 471 

pi XMll ’ 

1917 Cj lof/j ibis /ffciimn, Michaelsen, Zool Jahib S^st xli p 373 

(The above leleiencea contain de^ciiptions ot the woim and its habit* 
the last, bj Mi.,liael*en consisting for the most pait of a full account of 
the noimal and genital setse ) 

Length 120-320 mm , diametei 4-5 mm or moie Segments 
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200-450 mm Colour light or dark brown to greeir Piostomium 
zygolobons Body from about ix onwards qnadinnguiai in section ~ 
anus postero-dorsal Setie ornamented, closely paired , with tw o 
longitudinal senes of broad scars with cuned, elevated, and inegu- 
larly toothed proximal edges, each taking up half the ciicuin> 
fereoce of the seta, and alternating in the two senes as regaids 
their position on the shaft, dd only a little gieatei than an 
Chfcelluiii not marked, indistinctly limited, xvi-xlvii (= 32)^ 
Male poies on xv, external to 6, on Jarge low glandular cushions 
which laterallyaie somewhat wrinkled, extending ovei xvandxii^ 
and nearly reaching to the hue of c Pemale pores on xiv, im- 
mediately outside 6, on similar smallei cushions Setm ad of 
x-xi\, xvii, and xix often on glandulai elevations, and so back to 
xxHi, the eleiations becoming graduallj smallei 

Gi 77 ard mdimentary, m xii— \i\ Seminal lesicles four pans, 
in ix-xii Vasi defereiitia opening on to the stiiface through a 
hemispheiical gland (prostate 5*) Speiinathecm absent Genital 
set® much thinuer than the noim.il setse, the nodul is situated 
inarkedl} proximal, the distal half showing foui longirudinal 
ndges separated by giooies, only set® a of xii, xiii, xm-xiiii (^) 
thus modified 

Hemails Unfoituiiately the specimens diagnosed as belonging 
to this species were not fullv mature, and theie is therefoie an 
element of doubt in the identification 

Bisii tbtUion In ludia from the Chilka Lake on the E. coast 
The species is widely spread m Euiope, and occurs in Syria and) 
Palestine , it is limnic in habitat 


Subfamily LtJMBRICINiE 

1895 Lumbiicidffi, Beddard, Monopr p 687 

1900 LiunbnciJ®, Michaelsen, Tiei p 470 

1909 Luinbncid®, Michaelsen, Mem Ind Mus i, pp 116, 246, 

247 

1910 Lumbiicid®, Michaelsen, Abh Yer Ilnmbuig, -viv, pp 17, 

29 

Male pores autechtellar, as a rule ou x\ , seldom fui tlier foi w aids, 
on a flat surface or on or between swollen glandular elevations 
Spermathetal pores often wanting, usually in the region of the 
testis segments, often behind, seldom in tiont of them Genital 
set® (not known in all foims) longitudinally giooved fEsopha- 
geal gizrard wanting, calcifeious glands usually present, an 
obvious giz/ard is developed at the beginning of the intestine 
Sexual apparatus as a iiile holandiic, seldom onlj’^ individually) 
metandric, inetagynous Oopalatoiy sacs and pi estates wanting. 

Bistnbution The subfamily is widely distiibuted in India, 
occurring throughout Kasliraii and the Punjab, in both "Western 
and Eastern Himalayas, at Calcutta, at Pai tabgarh and Mt 
in Eajputana, in the Nilgiris, Palms, and Tiavancore, and in the 
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Nicobar Islands But tins wide distribution is due to the pere- 
grine species, endemic species being found only in Kashmir, the 
Punjab (in the Western Himalayas), and at Calcutta The head- 
quarters of the subfamily is S Euiope, especially the Caucasus 
legion, it is the dominant gioup over the whole of temperate 
Eurasia, being endemic in N and N W Europe, Central and 
S Euiope Japan, Turkestan, Tianscaucasia, Asia Minor, Syria, 
and Palestine, with a few Indian species and one in S W Persia , it 
has founded a sinall colony of endemic forms in Eastern N America. 

The fdither division of the subfamily has given much trouble ; 
the history of the attempts which have been made is given by 
Michaelsen (126), who finds that ot the genera and subgenera 
which he recognized in the Tierreich volume a numbei must dis- 
appear, since they grade into one another in manifold ways The 
only genera which can be definitely separated are Helodithts 
Allolohophora), OctoJasuim, and Ltnnhiciis , and of the sub- 
geneia ot Helodnlns there is no sharp line between Eisema and 
JDendrohcEtia, nor between Etsema and Eisentella, w'hile there are 
difficulties in separating o&csna siad Alldlohophoi a, Allolobo- 
phoia and Octolasmm, Simastus and the subgenus ffelodnlus 
Micnaelsen leaies the subgenera, however (Eistma, Eisentella, 
AUolobopJiora, B%mastus, Dendtohama^ and Eophtla — the latter the 
equivalent ot the subgenus Melodnlus of the Tierreich volume), 
considering that the distinction of subgenera need not be as 
definite as that of genera 

The generic name ffelodnhts, used in the Tierreich volume, is 
replaced by AllolobopJiora in Michaelsen, 87 « p 40 


Key to Genera and Stibgenei a of Lumbricinse 


1 Gizzard confined to one segment, sperma- 

thecal pores between d and the middorsal 
line 

Gizzaid taking up 2-4 segments 

2 Testes and funnels free 

Testes and funnels mostly in testis sacs, 
seldom in coelomic spaces incompletely 
closed by the junction of the septa or by 
strands of tisoue (in the latter cases muie 
than three pairs of semmal \e 8 icle 3 ) 

8 Spermathecal pores occurring singly (t c,not- 
in groups) in or close to the middorsal line 
Spermathecal pores often absent, usually 
occurring singly, and then in or below d , 
often also in groups of sei eral, and then 
partly in and partly above d 
4 Two pairs seminal vesicles in xi and xii 
Three or four pairs seminal resicles 
6 Clitellum extending at least to 32/83, usually 
further back, spermathecse usually pre- 
sent, — ^if absent, clitellum extends some dis- 
tance back beyond 32/33 
Clitellum extending at most to 82/33, usually 
not so far , spermathecse absent . 


Allolobophoi a subgen 
2 [Eisentella 

8 


7 

Allolobophora subgen 
[Eisenta 


4 Allolobophora (part ) 

5 

6 


subgen Eophxla 

subgen, Bvmastva 
2 K 
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C Setea more or less closely paned, four 
pairs seminal vesicles in iv-'v.ii, those of x 
nppioximntely ns large ns those in i\ 

Setie mostly widely paned or sepaiated, 
seldom closely paned, usually thiee pans 
seminal vesicles, in iv, ana xii, seldom 
(only when the setae aie widely paned) a 
fouith pair of small seminal vesicles in x, 
these being much smaller than those iii iv 
Testes and funnels enclosed in n single un- 
paiied testis sac, thiee pairs seminal 
vesicles in ix, xi, and xii , two pans sper- 
mathecte 

Testes and funnels enclosed in paned testis 
sacs, oi in incompletely closed coelotuic 
spaces , in the last case, as usunll}’’, more 
than two pans speimathecss, fom pairs 
seminal vesicles 


subgen Allolohop7iora 


Eubgen Dendiobtina 


Litmhi icui 


Octolasium 


The subgen Eisemella has not so far been found m India 




1 G-enus ALLOLOBOFHORA Etsen 

1895 Allui til, 4- Tett agomit us + Allolobophot a (pni fc ), Be Idaid, 
Monog pp 695, 697,698 

1900 Selodiilus -J- Eisema -f- Eisemella, Micbnelscu, Tier v, 
pp 471, 474, 479 

1910 jHcZodriAiSjMiehaelsen, Annual! e ilus St Pdtorsb xv, p 10 

1918 Allolobophof a, Midiaelsen, Zool Jahib Sjst xb, p 40 

Testes and funnels free 

Theie is now no other character ivhich will apply to all the 
foi ins which come under this large genus The piostommin is 
usually epilobous, but any otl’<*r form may occur The setro may 
be closely paired, oi wiclely pa *»d, or even sepaiated, ^ e , not in 
pans at all Speimathecss mhy uo absent, oi there may be two, 
three, or foui pans, or the spermatheem may be in groups The 
giz/aid may be confined to one segment (subgen Msemella), oi 
may take up more than one The seminal vesicles may be two, 
three, or ioui pans 

Eisti ibution In India is found m fCashmii, the N W Frontier 
Province, the Punjab, "Western and Eastern Himalayas, Bengal, 
Itajputana, and S India It appeals to be endemic in Kashmir, 
the Western Himalayas, and at Calcutta, but by fai the greater 
number of the records are of peregrine species Outside India the 
genus is endemic in the w hole area of the subfamily. 

Subgenus Eisenio. Malm 

1895 Allolobophoi a (part ) Beddard, Monog p 698 

1900 Eisema (gen ), Michnelsen, Tier x, p 474 

1910 Eisema (subgen ), Micfaaelsen, Annuaue Mus St Pdtersb 

XV, p 8 

Fiostomium epi- to tanylobous Set® closely or widely to very 
widely paired Spermathecal poies two or three pane, m 8/9- 
10/11, above d, in or neai the middorsal line. Givzard taking 
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up moie than one segment Three or four pans of seminal 
vesicles, in i\, \i, and \ii, oi in i\-xi 

The two Indian species aie easily scpaiated hy their colour, the 
transveise pigmented bands oier the dorsum in A {E)foeUda are 
veiy distinctive 

1 AUolohopliora (Eiseuia) fcstida {Sav ) 

IbOl Allolobophin a fashda, Rosa, Ann llofmns Wien vi, p 381 

1 895 AUolohaphoi a fcetida, Beddard, Monog p 702 

TOGO li'iticma faititin, Michnelsen, Tiei x, p 47,5 

1009 Ei'ienta fcntidn, M*cliaelsen, Mem Ind Mus i, p 245 

1010 Htlodnlus {JOtsema) faetidus, Michaelsen, Abh Ver Hain- 

bmg, xi\, p 104 

1913 Helodtilus (Etsenia) fmtidus, Michaelsen, Mt Mus H.im- 

biug, xx\, p 92 

1914 Heltidi ilua {JEiaema) fcetidus, Stephenson, Eec Ind Mils x, 

1) 363 

IGIG Jlelodi tlu^ {Eiaenia) fatida, Stu^^henaoTifTlec Ind Mus xu, 
p 352 

1917 Jielodii/us (Etseiua) fcetidus, Stephenson, Reo Ind Mus 
Mil, p 414 

Length 60-90 inm , diameter 3-4 mm In hte with red, 
purple, or biown segmental bands over dorsum, sepaiated bv 
paler intervals, the bands slightly niaiked in ix-\i, except mid- 
<lorsallT, bands sometimes two per segment , ventral surface pale 
Piostomium epilohous ^ Dorsal poies fiom 4/5 Betas slendet, 
ornamented, closely paired , aa=bc, c2c2s=half the cncumference 
Olitellum fioin xxiv, xxv, or xxn to xxxii (= 7-9) Ridges 
(“ walls ”) at maturity on 3-4 segments, xxvii oi ;Jxxviii to xvx oi 
xxxi Male pores with tairly laige raised areas which do not 
tiansgress the hunts of xv Spermathecal poies two pairs, in 
■9/10 and 10/11, near the iniddorsnl line 

Disiribidwn Simla and neighbourhood , Kodaikanal and neigh 
bourhood, Palm Hills, Coonoor, Nilgiri Hills', Ponmudi, Tra- 
vancoie , Sevok, Diujihng Dist , Nicobar Islando 

2 Allolohophora (Eisenia) rosea {Sav ) 

1909 Msema j osea, Michaelsen, Mem Ind Mus i, p 245 

1895 Allolobophoi a 1 osea, Monog p 714 

1900 JSisenia i osea Michaelsen, Tier x, p 478 

Length 25-60 mm , diameter 3-4 mm Segments 120-150 
Flesh-coloured in life, unpigmented Proetomium epilohous f 
Dorsal pores from 4/5 Setm in general slender, in the anterior 
part of the body very slender, closely paired , aa rathei greater 
than 5c, dd anteriorly equal to about half the circumference, 
iposterioily equal to one-third the circumference Chtellum from 
XXIV, XXV, or XXVI to xxxu to xxxiii (= 7-9) Ridges (“walls”) 
generally from xxix to xxxi, less often xxx to xxxi. Male pores in 

2K.ii 
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laige transveise furiows on transversely elongated elevated glan- 
dular areas winch do not transgress the hunts of xy Speimathecal 
poies two pairs, in 9/10 and 10/11, close to the mid-dorsal line 
Vential or lateial oi all setae of ix oi x or (and) xii or xni, moie 
laiely of sxiv, situated oi transversely elongated papillae, and 
modified as genital setae, 0 8 mm long and 20 /a thick, giooved 
and simply curved. 

Dtsti ibutton Gurez, Xashmii 


Subgen. AXiLonoBOPHOBA Eisen em Rosa 

1895 A/lolobopho} a (gen ) (pait ), Boddaid, Monog p 60S 
1900 Allolobopfioi a (subgen ), Michaelsen, Tier x, p dSO 
1910 Allohbophoi a (suogen }, Michaelsen, Aonuaiie Mus St 
P^teisb XV, p 4 

Piostomium mostly epilobous, seldom tanylobous Setae moie 
or less closely paired Speimathecal poies at most three pairs oi 
pairs of groups, in cd Gizzard taking up more than one seg- 
ment Seminal vesicles tour pairs, m ix-xii, those of x approxi- 
mately as large as those of ix (^always) 

The two Indian species aie immediately distinguishable by the 
position and extent of the clitellum and ridges of pubeity 

3 Allolobophora (Allolobopbora) caligmosa (Sav.) f typica 

1909 Selodt tlus {AUohbopho} a) cahffinosus f typica, Michaelsen, 
Mem. Ind Mus i, p 245 

1895 Allolobophm a caltginosa (part ), Beddard, Monog p 699 
1900 Helodidus (Allolobophot a) caUgmosKS (typicus) Ahcbaelseii, 
Tiei X, pp 482, ^3 

Iiength 60-160 mm , diameter 4-6 mm. Segments 104-248 
Coloui very variable in life, grey, flesh-coloured, brown, yellowish, 
slate-blue, but nevei purple Prostomium epilobous tongue 
cut o£E behind Dorsal pores from 9/10 or less often 8/9 Setae 
closely paired, the laterM especially closely , aa greater than he , 
dd=halt the circumference oi somewhat less Clitellum saddle- 
shaped, xxvi, XXV 11 , or xxviii to xxxiv or xxxv (= 7-10 ) Tubercles 
ot piibertj’^ tw o pairs on xxxi and xxxiii Male pores in transveise 
slits, on usually much elevated glandular areas, wdiich take up 
xiv-xvi (these areas seldom slight and inconspicuous, not ele- 
vated) Spermathecal pores two pairs, m 9/10 and 10/11, on cd 
Sets ab of ix, x, and xi usually on bioad papillae (and so also some 
ot those in the clitellar region ?), traasfoi nied into genital setae, 
giooved, somewhat longei and thinner than the normal setae, 
slightly curved 

Septa 6/6-9/10 thickened, 7/8 most so Seminal vesicles of ix 
and X small 

Rtstnbittion, Simla 

\ 

\ 
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<t subsp trapezoides {Ant Bitq ) 

1909 jETelodnliu {AUolobopfiot a) caligtnosua f iiapezotdes, Michael- 
sen, Mem Ind Mua i, p 245 

1914 Helodrtlua {AUolobophot a) cahgmoms i Stepbeii- 

son, Reo Ind Mus x, p 363 

1916 Slelodt this {Allolobophot a) cahginosus f tt apesotdes, Piasliad, 

J Bombay Soc xxit, p 495, pi i, bgs 5,9-12, pi ii,fig 1 
1917. Jlelodiilus {Allolob^ho} a) cahginosus subsp tiapezoides, 
Stephenson, Rec ind Mus xiii, p 413 

1917 Selodnlm caligtnosus, Stephenson, Quart J Mic Sci Kii, 

pp 269, 279, pi XIX, bgs 6, 10 

1919 Seiodnliis cahginosus, Stephenson & Piasliad, Ti Roy Soc 

Edin 111, p 470, pi figs 12, 13 

1920 JSelodnlus cahginosus vai trapezoides, Stephenson, Mem 

Ind Mus Ml, p 260 

1922 Selodttlus (Allolobophoi a) cahginosus subsp tiapezoides, 
Stephenson, Rec Ind Mus xxiv, p 440 


1895 Allolobophoi a eahgimsa (pait ), Beddaid, Monog p 699 
1900 Selodrilus (Allolobophoi a) cahginosus h ajiesonfes, Micbaelsen, 
Tier X, p 483 

Tubeicles o£ pubeity .conjoined to form a wall from xxxi to 
xxxiii or \xxiT Othei wise ns lu the f typica 

Reniaihs The ridges may be foimed of impel feebly fused 
tubeicles , 01 they may extend forwards to the anteiioi limit ot 
the clitellum, becoming more cut up into tubercles m the antenoi 
segments The pharyngeal gland cells have been studied by 
Stephenson (87), and the calcifeious glands by Stephenson and 
Prashad (91) 

Distnhutton Gilgit, Guiez, Gaudarbal, Anchai Lake(Kashmii), 
Lahore, Ferozepur, Peshawar, Mai dan (Punjab and N W Frontier 
ProT ) , Simla, ^aini Tal CW Himalayas) , Mt Abu (Bajputana) , 
Ootacamund (Nilgiris) The species and its subspecies are widely 
distiibuted over the whole world 

4 Allolobopbora (AUolobophora) prashadi (Stepili ) 

1922 Selodiilus (Allolobophoi (i) piashadi, Stephenson, Rec Ind 
Mus XMT, p 440 

Length 62 mm , diameter 3 mm Segments 133 Colour grev 
with a slightly pinkish tinge Prostomium pioepilobous Dorsal 
pores from 4/5 or 5/6 Setie closely paired , aa = neaily twice 
be, ah IS greatei than cd, dd is less than half the circumference 
Clitellum from l/« xxiii or xxiv to xxxii or xxxiii (= 9 to moie 
than 10), saddle-shaped , ridges of puberty xxix-xxxi Male 
• pores on very prominent hemispherical papillae on xv, which 
encroach also on xiv and xvi , centres of the papillae just outside 
the line & No spermathecal pores Yentrid setae of xii, and 
sometimes those ot xi and x, situated-on papillae 

Septa 6/7-8/9 much thickened, 9/10 fniily thick, and succeeding 
septa as tar as 13/14 gradually dimmish in thickness. Gizzard 



502 


I.TJHBBXCIBJ5 


occupies xvii and xviii Testes and funnels free in x aud xi 
Seminal vesicles in ix, x, xi, and xu, those in x the smallest, 
though not much smaller than those in ix , those of xi and xu 
much lobulated. spermathecaa The lateral setm of xiand \u 
0 76 mm long, almost straight, fairly sharply pointed, the distal 
portion grooved (type of the chtellar setm ot Lumhhcus let reatrts) 

JRemmJcs This species disagrees with the great majority of tlie 
subgenus, and resembles Btmastua^ in having no spermathecte. 

Dtsirtbufton Gandarbal, Kashmir. 

Subgen DxifnnoB^KA JEhsen em Jtosa, 

1895 Allolobophoi a (part ), Beddard, Monog p 698 
1900 il«ndfo5<9»a (subgen ), Michaelsen, Tier, X, p 488 
1910 JDendrohema (su^en ), Michaelsen, Annuaire Mus St 
Pdtersb xv, p 4 

Skin mostly with red pigmentation. Prostomium usually epi- 
lobous, seldom taiiylobous Setse mostly widely paired or separated, 
seldom closely paiied Spermathecal pores in e or d, seldom 
absent, usuallv two pairs in 9/10 and 10/11, occasionally with 
one or two additional pairs in neighbouring segments Gisszaid 
extending over more than one segment. Usually three pairs ot 
seminal vesicles, in ix, xi, and xu, seldom (only where there aie 
widely paired setm) a fourth pair in x, which are then much 
smaller than those in ix 

The t« o Indian species are immediately distinguished by the 
position oi: the clitellum. 

5. Allolohophora (Dendrohmna) hempi (StepJi ). 

1922 JBelodiylus (Bendrobana) Kemjn, Stephenson, Bee Ind Mus 
xxivj p 441 , text-flg 5 

Length 91 mm , diameter 6 mm Segments 12S Culoiii 
light grey, non-pigmeuted Piostomium epilobous ;J, tongue uot 
closed behind Dorsal pores fiom 9/10 Setfe small, anteiioilj 
ab=^ aa—^bc—cd, behind male apertures the distance between 
the setm of a pair increases, and becomes still largei behind the 
clitellum , in middle of the body the setm ai e no longei paired, 
to ^ nrt=l^-1^6cl=2rf?, dd=s4“4 circiimfeience 

Kepuridiopoies just abo^B line of setm b Clitellum saddle-shaped, 
xxix-xxxiv (ess 6) , ridges ol puberty indistinct, peihaps equal in 
extent to clitellum Male poies as transveise slits on xv, with 
tumid anterior and posterior lips, tne slits leacbiiig from the hue 
of h to that of c Sperm.ithecal poies in 9/10 aud 10/11, m hue 
with setm d 

Septa 5/6-16/16 thickened, 6f7-f^l9 most so Gi/zard occu- 
pying segments xvii and xviu , oesophngeal pouches mx, piolonged 
jack as calcifeious glands, not set off fioin the tube, in xi and \u 
Last heart in xii smaller than that in xi, and at a deepoi le\ el 
Testes and funnels free in \ aud xi Seminal vesicles fo“^ pans, 
in ix-xii, those of x equal in size to those ot ix Spermntheem in 
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X and XI as small round sacs sessile on the body-wall Yentral 
setm of xr slightly modified; a faint sculpturing of the distal 
person of the shaft by a numerous senes ot transreise markings, 
slightly 3 ngged and convex towards the insertion of the seta 

Distribution Kufn, Simla Hill States. 

6 iLllolobophora (Sendrobssna) rubida (Sav } f typica 

1909 Selodrtlus (Dendtobana) rubidus f ti/pica, Michaelsen, 
Mem Ind Mus i, p 248 

1896 Allolobophm a bceekii, Beddnrd, Monog p 705 

1900 Helodntus (Dendt obeena) t ubidus, Mi^aelsen, Tier x, p 490 

Length 60-60 mm , diameter 3-4 mm Segments 50-100 , 
body cylindrical Colour pale red dorsally Frostonnum eprlo- 
bous f Dorsal pores from 5/6 Set® widely paired, ao=lj a6, 
bc=2cdi cd, gi eater than ah, dd—^cd Clitellum from xxvi or 
xxvn to XXXI or xxxii ( = 6-7) Tubercles of puberty on xxix and 
XXX. Male pores with small glandular areas confined to xv. 
Spermathecal pores two pairs, in 9/10 and 10/11, in e Sets ab 
of XYi usually on large broad papillee, transformed to genital setm, 
0 6 mm long and 20 /x thick, bent in a simple curve distally, 
otherwise almost straight, giooved 

DtstribuUon Haini Tal, "W Himalayas 
a f subrubicunda (EistrC) 

1909 Selodi this {Dendt obana) rubidue f subrubicunda, Michnelsen, 
Mem Ind Mus i, p 248 

1896 Allohbophm a subrubicunda, Beddaxd, Mouog p 707 

1900 JSelodulus (Dendtobana) tvbidus xar subrubicunda, Jdicbael- 
sen, Tier x, p 490 

liength 65-90 mm , diameier ca 4 mm Segments 60-110 , 
body more oi less fiatteued, especially m the clitellar region 
Colour light to deep red Frostomiiim epilobous Clitellum 

XXV or XXVI to XXXI oi xxxii (« 6-8) Fidges (“walls”) on 
xxviii-xxx Genital setm of the previous form, 0 8 mm, long. 
Otherwise as for the f iypica 

Distribution Simla, 'W Himalayas , Saudnkphu and Fhallut, 
Darjiling Dist , E Himalayas 


Subgenus EophiIiA. liosa 

1896 Allolobcphm a (part ), Beddnrd, Monog p 698 
1900 Eophila (subgen), Michaelsen, Abli ver Hamburg, x\iy 
P 9 

1900 Selodi lilts (subgen ), Michaelsen, Tier x, p 495 
1910 IJophila (snbgen ), Michaelsen, Annuaire Mus St Petersb 
XV, p 4 

Clitellum extending to at least 32/33, mostly further back. 
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Spermathecal pores seldom absent, usually 2-7 pairs or pairs of 
^loups, in cdy OTf it in groups, paitly in and partly above ed 
Gizzard taking up more than one segment Seminal vesicles two 
pairs, attached to septa 10/11 and 11/1^, m xi and xii Sperma- 
thecce usually present — ^if absent, clitellum extending back some 
distance behind 32/33 Mostly wot ms of moderate size, un- 
pigmented. 

7 Allolobophora (Eophila) mariensis (SHeph ) 

1917. JSelodnliu (Helodttlua) mat tetmSf Stephenson, Hec Ind 
Mus xni, p 414 , text-hg 6 

Length ca 100 min , maximum diameter 6 mm Segments 151 
Colour greenish grey, clitellum bufir Anterioi end tapers 
rapidly, posteiior end cut ofE sti sight, four segments visible on 
the flat posterior end At and behind the middle a section is 
four-sided, the dorsal side being the longest , towards the hinder 
end all the surfaces ate concave Prostomium epilobous ^ 
Dorsal pores from 4/5 Setae closely paired , aas= or nearly, 
in front of clitellum the lateral pan aie below the lateral hue 
of the body, in middle of body they are about in the lateral line, 
and towards the hindei end above it, but below the dorso-lateral 
angle of the body. Clitellum xxvii-xxxiv (==8) Tubercles at 
the site of the ventral setas ot all the clitellai segments except the 
last, almost toiming a “ wall ” on each side , ventral setal bundles 
of X and xi, or ot ix, x, and xi, also seated on glandular cushions 
Male poles on large round papillte on xv, tJie papillae also taking 
up parts of XIV and xvi, the pores outside the line 6 Sperma- 
tuecal pores in 9/10 and lU/1 1, in line with cd 

Septum 5/6 somewhat thickened, 6/7 consideiably so, 7/8, 8/9, 
and 9/10 very sti ong, then diminishing in thickness G-izzard in 
xvn, xviii, and a small pait ot xix, him and cyhndiical (Eso- 
phagus swollen in x, and in addition a small pair ot yellowish 
projections (crypts) opening into the general lumen , oesophagus 
ridged internally tiom vi backwaids to xii Last heart in xii 
Seminal vesicles ot modeuite size, in xi and xii Speimathecaa 
two pairs, small, ovoid, sessile, at, the anteiioi boideis of xaudxi. 

Otsii ibutwn Muiree, "W Himalayas 

Subgeiius Bimastus H F Moot e 

1896 AVpldbophot a (part ), Beddard, Monog p 698 
1900 jStmastus (subgen ), Michaelsen, Tiei x, p 501 
1910 Simastus (subgen ), Michaelsen, Annuaire Mus St. Pfitersh 
XV, p 4 

Clitellum extending back to at most 32/33, usually not so far. 
Tubercles of puberty wanting oi not obvious, not sliarply 
defined Gizzaid taking up more than one segment Two pairs 
of seminal vesicles, attached to septa 10/11 and 11^12, m « 
and xii Ho spermathecm. TJsualh small worms, with reddish 
pigmentation 
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Key to the Indian specue of the eubgenus Bmiastas. 

1 No tubercles or** walls’’ of puberty . ... A,(S)eieen{ 

Tubercles or “ walls ” present 2 

2 “ WfjllB ” or tuberdes on xztiu and xxix only A (£) cmstnUa 
“ Walls" or tubercles beginning on xxv or xxvi 

and extending to xxix or xxx ... 3 

3 Clitellum on xxv-xxxu (= 8) , ab=ed A {JB) tndxca 

Clitellum on XXI v-xxx(=: 7) , a& greater than cd A {B)parva. 

8. AUolobophora (BimaBtus) constnota 2Zo«a 

1909 JSelodnlua {Simastus) comtrtctuf, Micbaelsen, Mem Ind. 

Mus 1 , p 240 

1910 Selodrtlue (Btmaatm) constrictua, Micbaelsen, Abb Ver 

Hamburg, xix, p 104 

1916 Selodt tlua (Bimaxtua) conatnettu, Stephenson, Bee Ind Mus 
XU, p 362 

1922 JSdodnhta {Btmaatua) constnetua, Stephenson, Bee Ind 
Mus xxir, p 442 

1895 AlMobopJun a conatnota, Beddard, Mono" p 711 

1900 Hie/ixZt’tAts (BtMiostus) conxti ictus, Michaelsen, Tier x, p SOS 

Length 20-30 mm , diameter 3 mm Segments 90-105 Colour 
red dorsally, especially m the anterior part of the hody Pro- 
stomium epiiobous # Setse widely paired , bC" greater than ed, ed 
greater than ah Dorsal pores from 5/6 Clitellum xxvi-xxzi 
(=s 6) No tubercles of puberty. Male pores witti conspicuous 
glandular areas Setse ao of xvi usually on large broad indis- 
tinctly limited papillffi 

RemarJea Some of my specimens did_not agree very closely 
with the above diagnosis , the clitellum extended as far as xxxii 
behind, including the whole of the segment dorsally and half or 
two-thirds of it ventrally , there was no pigmentation, and the 
papillse in the region of setss ah of xvi were wanting 

Distrihution Simla Hills, W. Himalayas , Darjiling, £. 
Himalayas ; Ootacamund, Nilgins 

9. Allolohophora (Bimastus) eiseni {Levins ) 

1909 Selodrilus {Bimaatus) eiaent, Micbaelsen, Mem Ind Mus 
1, p 246 

1916 Selodrilus {Bimastus) eiaent, Stephenson, Bee lud Mus 
XU, p 362 

1895 Allolohophora etsem, Beddnrd, Monog p 706 

1900 Selodt tlua {Btmaatua) eisem, Micbaelsen, Tier x, p 603 

Length 30-48 mm , diameter 2-4 mm Segments 75-110 
Colour dorsally a bright violet Prostomium tanylobous Dorsal 
pores from 5/6. Sets closely paired Clitellum from xxiv or xxv 
to xxxii (= 8-9) No tubercles of puberty Male pores with 
conspicuous glandular areas 

Distribution Naim Tal, Painsur (both in Kumaon Dist , W 
Himalayas) 
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10 Allolo1}oplioTa (Bimastns) mdica {JMieh.) 

1909 Jffelodi tins {Sxmastus) tndiciu, Michaelsen, Mem Jnd Mus 
j, p 246 

1907 Sclodnlua {Bttnaatm) tndtcus, Michaelsen, Mt Mus Ham- 
burg, xxjv, p 188 

Length 58-75 mm , maximum diameter ca 6 mm Segments 
87-107 Colour grev, unpigmented Piostomium epilobous 
tongue not closed behind, lateral borders of tongue conveigent 
behind Dorsal pores from 5/6. Setse closely paired , an = 6c= 
^dcl , fl5=s«Z=!ca ^aa Chtellum saddle-shaped, xxv-xxxu (=8) , 
on szxii only developed dorsally G-landular cushions on xxvi- 
xx\, internal to the ventral borders of the chtellum, extending 
from internal to a to outside h (extending further outuard 
beyond h than inwards beyond a), smallev on xxvi Male 
poies as deep ti ana verse clefts on xv, between h and c but 
nearer 5, on broad longitudinal glandular cushions which include 
xn and wi Spei rantophores may be borne on the surface of 
the body lateral to the male pores, they are irregular discs 
somewhat longei than bi oad. 

Gi/zaid in XV 11 and xvm Calcifeious glands not set ofi from 
the cesopbagus. Seminal vesicles large, in xi and xii Spermn- 
ihecsQ absent 

JRemarLs This is rather an aberrant member of the subgenus, 
and inclines^ tow ards Eophila in size and pale colour It seems 
to be closely allied to ^ {B) sr/t laca Bosa, the chief distinction 
being the arrangement of the setm 

Ihsti ihv.Uon Calcutta 


11 Allolobophora (Bimastns) panra Eisen 

1909 Helodxiltis (BtmaaUisj pat ms, Michaelsen, Slem Ind Mus 
1, p 248 

1914 Meladnltts (Bwiaslus) patvus, Stephenson, llec Ind Mus 
p 363 

1916 Meladnlvt {Biniastus) jtaivus, Stephenson, Rer Ind Mus 

xii, p 352 

191G Ileloditlus (Bwiastus) paimts, Prashad, J Bombay Soc 
xxiv, p 497, pi I, hgs 8, 13, pi ii, fig 2 

1917 Ilelodtilus (^liunastus) i^tn pxts, Stephenson, Rec Ind Mns 

MU, p 414 , 

1917 Hehd} tltis pat vtn, .Stephenson, Qunit J Mic Sci Ixii, 
p 278, pi MX, figs 7, 8 

1919 Hdodi this pat vus, ^jtephenson and Pr.iehnd, Tr Roy Soc 

Edm 111, p 474, pi tig 11 

1920 Stephenson, Mem Ind Mus vu, p 260 
1922 JSelodi ilus (Jiimastus) paivvs, Stephenson, Rec Ind Mus 

\Mv , p 442 

189.1 iir(, Beddard, Monog p 705 

1900 jFfe/odidiis (Birnatff Its) pat t’us, MzchnelBoa, Tier x, p 502 

Length 25-40 mm ; diameter 1-2 mm Segments 85-111, 
usually about 90 Coloui biownish red ProstoiiiiHUi epilobous 
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Dorsal pores from 6/6 Sotas paired, the dorsal closer 
than the ventral, o6=^«rt=46c=l|c(Z, rf<Zs=nearlv half the 
circumference Clitellnm saddle-shaped, zxiv or xxv to zzz, and 
may even encroach on xxxi dorsally (=6 to more than 7), 
tubercles or “ walls ” from xxv or xxvi to xxix- or acsx Male 
pores with small but distinct glandular areas Ventral body-wall 
of -av-xvi gieatly thickened and glandular. 

No septi specially thickened Seminal vesicles compactly 
laceraose 

Remat 'ks Stephenson has studied the pharyngeal gland cells 
(87), and Stephenson and Piashad the calciterous glands (91) 

Distrthutxon Gorai, Snnngai (Kashgin), Peshawar, Mai dan 
(NW Frontier Prov), Lahoie, lij allpur, Ferozepur (PunjlCb) , 
JCasauh, Baiogh, Naini Tal (W Himalayas) Eaftabgarh 
(S Ila 3 putaiia) 

2 Genus OCrOLASIUM Orley em Rom 

1895 (part ), Beddaid, Monog p 691 

1900 Octulasitim, Michaelsen, Tier "v, p 504 

1910 OctoloMtm, Michaelsen, Annuniie Mus St Peteisb xi, 

p 10 

1917 Oetolabium, Michaelsen, Zool Jahih Syst xh, p 40 

Prostomium - -costly epilobous, seldom tanylobous Setie 
U8u.i11y separaMd, seldom closely paired Tubercles of puberty 
fused to form "(rails Spermatbecal pores in c oi between c and 
d oi somewhat below c Gizzard taking up more than one 
segment Testes and funnels usually enclosed in two pairs of 
testis sacs , if no sacs, the septa of the testis segments united by 
horizontal bands, or fused at their borders so as to form 
narrow chambers Four pairs seuiinal vesicles, in ix-xii 

JDistnbutton In India onh lecorded from Simla Outside 
India IS endemic in Southern Euiope 

1. Octolasinm lacteum Ot ley 

1909 Octolasium lacteum, Michaelsen, Mem Ind Mus i, p 248 
1914 Octolasium lacteum, Stephenson, Ilec Ind Mus p 364 
1922 Octolasium lacteum, Stephenson, Uec Tnd Mus, v.xn , p 443. 

1895 ^//o/o5op^oia Bcdduid, Monog p 712 

1900 Octolasium lacteum, Michaelsen, Tiei x, p 506 

Length 40-100 mm , diameter 3-5 miii Segments 100-165. 
Colour bluish giey, milkj, seldom reddish brown Prostomium 
epilobous i~S» seldom tanylobous Doisal poies fiom 8/9, 9/10, 
oi 10/11 SetBB widely paired to separated , in general ah 
equal to or greater than be, be amallei than cd , in the antenoi 
part ot the body the pairs aie distinct, ah smaller tlian be, be 
gi eater than ed Olitelhim iw-x\x\ ( = 6) , “ u alls ” xxvi-xxxiv, 
often encroaching to a greater oi less extent on xxx and xxvv. 
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Male pores usually 'with laige glandular areas, which encroach 
on ziv and xvi. Spermathecal pores two pairs, in 9/10 and 
10/11 , in line'with c 
Testis sacs present 

JDisindutton Simla and neighbourhood. 


3 Genus LITlffBBICirS L era Exsm 

1895 Xmmhticns, Beddard, Monog p 721 

1900 Ijumht teus, Michaelsen, Tier x, p 508 

1910 Michaelaen, Annuane Mus St F^tersb xt, p 10 

p 10 

1917 JDu»i5ricus, Micliael‘ien, Zool. Jahrb Syst xli, p. 41 

Usually darkly pigmented Frostommm tanvlobous Ventral 
and lateral setm closely paired Chtellum saddle-shaped 
Tubercles ot puberty fused to form walls Male pores between 
h and c, female pores immediately outside b Spermathecal 
pores two pairs, in 9/10 and 10/11, in cd Gizzard taking up 
moie tb^n one segment Testis sacs fused to form a single 
median chamber in s and xi Seminal vesicles three pairs, in ix, 
XI, and xii 

Zhstribution In India the genus is lepresented by only a single 
peregrine species, in the Nicobar Islands. The genus is endemic 
in Europe. 


1. Lumbricus rubellns ffoffnistr 

1891 jMfnht icus 1 ubeUtts, 11039., Ana Hofmus Wien, %i, p 381. 

1895 Zumbi tcus rubellus, Beddaid, Monog p 722 

1900 Iiumhi tcus i uhtllus, Michaelsen, Tiei x, p 509 

Length 70-160 mm , diameter 4-6 mm Segments 86-160 
■Colour dorsally blight i eddish brown to violet, slightly iridescent 
Dorsal pores from 7/8 Setm in general fairly slender and closely 
paired, the lateral somewhat more closely than the ventral ; aa= 
be or a trifie more, 5c=approximate]y oab and Oed , d!d=half the 
circumference Chtellum from xxvj (seldom) or xxvu to xxxu 
(s= 6 or 7) “ Walls ” from xxviii to xxxi, usually broader on 

xxvm and xxx and somewhat moie elevated. Male pores 
inconspicuous, without glandular area 

Septa 6/7-14/16 (7) somewhat thickened 

Dtstrihutton Nicobar Islands. 



ADDENDA 


On p 107 the following key i6 to be added — 


Key to the Indian species of Anlodrilus 


1 Oar-shaped aetse present, hut not in the anterior 

dorsiu bundles 

Oar-shaped setse, if present, occur only in the 
anteiior half of the body . . . 

2 Needles of dorsal and ventral bundles single- 

pointed, no oar-shaped sets recorded, male 
poies on X 

NeedL of dorsal and ventral bundles mostly 
b ^ oar-shaped setsa in anterior half of 
booj , male pores on vii 


A temev 
2 

A stephensoni 
A Kaeht, 


On p 108 descriptions of two additional species of Aulodnlus- 
are to oe inserted, as follows — 

2 Anlodrilus kashi Mehra 

1922 Aulodnlus lutsht, Mehra, P.Z S 1922, p 946, pis i-m,. 
figs 1-12, text-hgs 1-7 » r , r ^ 

Length 20-28 mm , diameter 0 26 mm. near anterior end, 
0 13 mm near hinder end. Segments 31-70 Anus wide 
terminal Setse begin in ii , in dorsal bundles 8-10 in number* 
of three kinds (1) capdliform (these usually absent from th& 
first two or three bundles), ca 100 p long, slightly sickle-shaped , 
(2) needles, 75-92/* long, with double curve and forked dmtal 
extremity, nodulus distal (distal proximal 1 2), outer pbong 
shorter and much thinner than iliner, some appeanng singly- 
pointed, (3) oai -shaped setffi, less numerous than the others, found 
lu the segments of the anterior half of the body, 66-80^ long, 
fiattened at the distal end, which may be either rounded or bluntly 
pointed, nodulus distal (1 2) Ventral sets are crotchets of the 
usual form, 60-100/* (the higher measurement in the anterior 
half of the body), the inner prong four times as thick as the 
outer, which appears as a fine process as long as or nearly as long 
as the inner , the shaft shorter and more curved in the postenor 
part of the body than in the anterior ; nodulus distal (2 3 or 
1 . 2) Penial setie are the modified venkral sets of segiiient vn 
usually two per bundle, ca 0 25 miuv long, the shaft slightly 
curved, the tip pointed , distal portion somewhat broader (12 u) 
than proximal, vrath blade-like inner and thickened outer edge • 
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proximal part of shaft 7 ft tlncK Chtelluiii lacludes segments \n 
■and viii Spermiducnl Llinuiber as a inidieiitial depic'ibiou quad- 
ningulai in shape on in 

A large portion of tlie body-cavitv of segment \i 15 separated 
off laterally and lentrally from tlie sniallei peripheial portion, 
and contains all the organs belonging to the segment , it is filled 
nith a huge mass ot de\ eloping sperms Tlie doisal lessel runs 
on the left side, neai tiie lential vessel, except in tlie fiist six 
segments, coininissuial lessels ate present throughout the bodj', 
in segment ii a pair of hearts between doisal and lential vessels, 
110 cutaneous plexus, no supia-intestmnl 01 sub-intestinal sessels 
The ceiehial ganglion is deeply cleft in fioiit, slightly so behind 
The testes aie in vi, the ovaiies m \ii Vas defeiens m vii, 
shot t, slightly cuived, opening behind into the atiiiiiii Atrmui 
an 01 Old chaiiibei, passing into the atrial duct, which is much 
c on\ oluted and enclosed in thecoeloaiic sac, a chambei sviiiounded 
by a muscular sheath , teiiiiinal portion of the atrial duct 
evaginable ns a penis The piostate, a solid mass suiiounding 
pait of the vas defeiens and most or all ot the vential and pait ot 
the doi«aI suitace of the atrium, communicates with and dis- 
charges into the atrium Speini-sac median and dorsal, occupying 
VII and viii, oiisac in vni Speiinathecai 111 vi, ampulla sac-like, 
duct nairow, about one-thud the length of the ampulla, opening 
to the exterioi about the middle ot the length of the segment 

Disti ibution Benaies', found living in tubes 

i 

3 Aulodrilus stephensoni Mehui 

1922 Attlod}tltts stephcnsom, Mehra, P Z S 1922 , p 963 , pi 111, 
bg 13 , te\t-hgs 8, 0 

Length 17*5 nun Segments 66 Dorsal seta* begiu in 11, 
3-9 pel bundle, 2 -S bair setai and 1-6 needles , the needles 
singly pointed, shortei than the bans, the nodulus distal (1 2) 
Ventral setae similar to tlie dorsal needles Penial setae the 
modified central setae of x, 1—2 per bundle, lesembling those ot 
A Kasht Speimiducal chamber very shallow, on x Sperma- 
thecal apeituies on ix Clitellum includes segments x and xi 

Hearts 111 viii, lateial commissures throughout the body 
Sexual organs three segments tuither back than in the previous 
species, the penpheril portion of segment ix separated off by a 
partition, as that of vi in A Icaslu 

Jteniai li Described from a single specimen, found along with 
-the last 

Distnbution Benares 
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All names printed in italics aie synonyms 


aborensis (Plutelliis), 

171 

aborianus (Eutypliocus), 
428 

AcanthodnlideB, 479 
Acanfbodrilinte, 163 
acantbodnloides (Mega- 
Ecolex), 228 

acltencoiU (Gljpbidrilus), 
491 

aei/sUi> {Peneh<pia), 298 
adniui (Megascolex), 229 
yEolosoma, 40 
^olnsoinntidte, 40 
o-qualis (Nais paragua}- 
ensiB Tur ), 62 
Tjqiiiseta (Piistina), 71 
nfunis (Setiliatnta), 471 
nfRniE (Dichogustei ), 47 1 
afliiiis (Draw idn), 132 
aiiinis (Erj tliricodrilus 
suctonub var ), 466 
affims {Hojilochatclla), 
460 

(Jl/cf/flfro/ca), 309 
affinis (Peiionjx poLbri- 
anua vnr ), 330 
agnesns (Pontodiilus), 
182 

aitkeni (Bcnhamta), 373 
aitkeni (Oclocbeetus), 
373 

aitkeni (OctOLbastiis (Oe- 
tocbtetoides)), 373 
olatiis (Perioni x), 323 
albida (Eais), 111 
iileaandri (Amynias\ 

291 

alcxandri (Pheretima), 
291 


Allolobopboi a, 498, 500, 
502. 503, 504 
Allolohophora, 498, 507 
Allurus, 498 
Amynlas, 2b8 
aiidainanensia (Plieie- 
tinia), 292 

andersoni (Duty pbocus) 
442 

aiidei soni (Pheretiina), 
293 

annaiidalei (Chreto- 
gnster), 49 

animndalei (Draw ida), 
132 

annandulet (Eutypliocus), 
430 

annandalci (Glypbi- 
diilus), 491 

annandalet (Megascolea) 
282 

.innandnlei (Megasco- 
lides), 195 

unnnndalei (Pertony- 
ch Ua), 324 
unnnndalei (Penonya), 

324 

nnnulatns (Feiionvx), 

325 

anomala {HoplochtBlelld), 
458 

anomala (Pheretima), 
294.. 

inoiualuB (Erylbi ico- 
drilus), 458 

appendiculatn 82 

ippendiculala (Sluvina;, 

fc2 

aquutilis (Flntellus), 

172 


arbni icola (Perionyx), 
326 

arentB (Pontodrilus), 
180 

a I mata (Pcrichata), 

239 

at iiiatus (Megascolex), 
259 

usbwoi^bi (Eudicbo- 
ga'tei ), 403 

aspergillum {JPenchtsta), 
301 

Anlodrilus, 106 

AtilupUoius, 90 


hahamcnsis (Drawida), 
142 

hahamcnsis {Month- 
gasicr), 142 
'baiiiii (Perionyx), 326 
bat hadensis (Penclasta), 
301 

harltadensis (Pheretima), 
300 

bat hadcnsis (Pheretima 
hawnyana siibsp ),300 
biirkiidunsis (Dnchy- 
tueus\ 113 

barkudensis (Eudicbogas- 
ter), 40b 

bdrkudensis (Nius Para- 
guay cnsis Tni ), 63 
birkiidcnsis (Octo- 
cbnctus), 373 

barkudensis (Octocbaitus 
(Octocb Lloidcs)), 373 
barodcnais (Eudicho- 
gaster) 409 

barvrelli (Drawida), 133 
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barirelh (JMonihgaster), 

baattanvs (JEutjpl'oeus), 
442 

beatns (Octocbsetus), 
376 

beatrix (Oclocbtctus 
(Octocbffitoidea)), 37b 
leddardti (Moniltgasfei ), 
133 

bengalense (JSulosoma), 
41 

beogalonsts (Cbteto- 
gnster), 49 

bengalensjB (lEiidioho- 
gaeter;, 410 

bmgalensiA (Sulypliaius), 
455 

Benhmma, 402 
BenhamtntB, 363 
bergt belli (MegaEcobdes), 
196 

bennudensis (Ponto- 
drihts), 189 
biLincta (Pberetiina), 

294 

bidens (Ho\rascolex), 
366 

biforeata (HoplocJi<Btella\ 
462 

biforeatus (Erythrieo- 
drilus Lem pi Tar ), 462 
biforeatus ( \legnecole\), 
230 

Bilvmha, 490 
Simastu'i, 504 
birmauica (Fencliaia), 

295 

binnanica (Pbereiima), 
295 

biroianicus (Amgnias), 
295 

hisenahs {Amyntas), 298 
bisenaha (Pcricbaia), 
298 

hwenahs (Pbei etima), 
298 

biabambari (Eiitypbceiis), 
431 

bisbambnn ( Ociochcstvs, , 
398 

bisbauibaii (Bomiella), 
398 

invaginaia {PeneJHBta), 
259 

hoecKit (Allolobopbora;, 
503 

bolaui (Diehog later), 472 
bonaccordensis (Megu- 
SLolex trarancoreiiEis 
Tar), 277 


AXiPHAS£lIOAl> 1 KDI.S 

Bothrionenmni, 102 
bouniei (Amynias), 296 
boiimct (Drawida), 150 
boiimei (Draw ida pellu- 
cida rar ), 150 
bournei (Dniwida pelltt- 
ctdtts rar ) 150 
bournei {Monthgaste}), 
150 

bournei {PertcJiaia), 296 
bournei /Pberetiina), 296 
Braehtodnhis, 74 
hrachycycla IPericJtata), 
231 

bracbycjcbis (Mega- 
Bcolex), 231 
Pranobiodnlus, 74 
Braucbinia, 98 
breriseta (Naidium), 67 
brevieeta (Prisftna), 67 
browni (Eupoljgaster), 
120 

brunnea (Draw'ida), 134 
bulboaa (Pridericia), 111 
buicbardi (Orawida), 
134 

hurPtlltt (Woodirardia), 

185 

burbilli (Woodwardia), 

186 

burbarensiB (Pmchtsia), 
297 

burliarensis (Fberetinm), 

297 


cieca (Nais com munis 
rar ), 67 

cieruleus (Megascolox), 
232 

caligiiioea (Allolobo- 
plioi a), 600, 501 
cniiginoBa (Allolobo- 
pbora(A]loIobopborn)), 
1 typica, 600 
ctthgmosm iHelodnlus), 
601 

cahginosus {Helodrihts^ 
(Allolobimbora)), i 
typica, 6u0 

caligtnosus (JHelodnlus 
(Allolobopbora)) ifgpi- 

cMi), 600 

camjnnulaia {Penchata), 
304 

cam^ester (Megascole\), 

carinensis (Amyntas), 
297 

carinensis (Pertcbaia), 

297 


cannensiB i^PberAtima), 
297 

carinicbaoh (Fndenoia), 
112 

castellanus (Octocbietus), 
376 

cnstellanus (OctocbictuB 
(OctoobictoideB)), 376 
cojlanensia (C^pto~ 
dt iltts), 206 

ce^lunensis (Notoscolex), 
206 

ceylanensis (Penchata tn- 
dtca rar ), 302 
ceylanensis (Perionyx), 
328 

ceylontca (Penchsia), 
235 

ceylontca (Pertchata *n- 
dtca rar ), 302 
ceylonictib (Megoscolez), 

235 

Chittobranchus, 74 
Cbietognstor, 47 
cbalnkudiann (Dramda), 

135 

ohaperi (Octocbietus (Oc- 
tocb’ctoides) niaindroni 
rar), 383 

cbaperi (Octocbictus 
mnindroni rar ), 383 
cbittagongensia (Eudi- 
chognster), 411 
cJnUagongtanws (Euty- 
phoBUB), 434. 
chloiina (Drawrida), 136 
oblorina (Monthgaster), 

136 

ctngttlattt (PeneTueia), 

236 

cingiilotuB (Mcgasoolox), 

236 

cochinenBiB (MegaBcuIex), 

237 

bocbinensis (Mega- 
SLoltdes), 198 
coenilca (Penchista), 232 
cosmleitb (Megascolez), 
232 256 

Comniodnlus, 189 
comillabnus (Euty- 
pbcBUs), 432 
communis (Eais), 66 
const rieta (Allolobo 
phora), 606 
constiicta (Allolobo- 
pbora(Bininslns)>,505 
constnctvs (Selodnltis 
(JBimnst(m)\ ^05 
corethrurufl (Hona- 
Bcolex), 367 
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colretlirurus (Ponto- 
Bcolex), 489 
crassicystis {Ciypto 
dnlus), 207 

crassicystis (Notosoolex) 
207 

craw 1 (Dioliogaster), 474 
crescenttca {Fencheeta), 

im 

c>escentica (Plieretiiiia)i 
304 

Ct lodrilwa, 490 
Criodrilinffi, 495 
Griodriliis, 495 
Cryptodriltdie, 479 
t.upulifem {JPenehatd), 
300 

curgensis (Dichogaster), 
474 

curgensis (34egaBcolex)i 
439 

Curgia, 4Si 

ourtus (Megascolex), 282 


dambullacnsis (Crppto- 
drilus), 207 
dauibullaetisib (Note 
scolex), 207 
dait (Octochictus), S7G 
decipiens {Orypiodi i/tts), 
208 

decipiens (Ifotoscolex'), 
208 

decourcyi(Drunidn), 136 
Dendrobiena, 502 
depressus (Peiionyx), 
328 

Dero, 87 
Dero, 90 

deshayesi (Moniligaster), 

121 

Desmogaster, 110 
Dicbngustei , 470 
Ftchoyasfcr, 402 
Piplocardiiiiie, 4b8 
Diporocfaicta, 315 
Diporochisia, 318 
ditheca (Howiisook\ 
coi ethruriis f ), 308 
dona: (Pesiiiogastcr), 

119 

TJrnwidn, 124 
dubaiiensis (Pliiiellus), 
173 

diibiuB {Lampito), 210 
dtibiiiB (Megastoloi), ’40 
dtiodecimnlis (Mcga- 
scolides), 198 
duodeciiimhs (Spencen- 
ella), 191 


Eisema, 498 
Eisema, 498 

eiseni v^Allolobnphora), 
505 

eisent (Allolobopbora 
(Bimastus)), 503 
Eisemclla, 498 
eiseui (Helodrilus 
(Bimastus)), 505 
olegans (Drawida), 137 
deyatib (Qlypliidnlus), 
491 

elinguia (Uais), 58 * 
elongata {Pertehala), 298 
olongata (Pheretiiiia), 
2S)S 

Embolocephalub, 105 
tf!uch} tncuLe, 110 
Eiicbjtitcus, 113 
Eopbila 503 
ephipptget (Pontodnlus), 
180 

fphipptgtr (Pontodnlus 
bermudensis f }, 180 
cgtuseta (Pristina), 71 
Erythneodrilus, 457 
escbenclii (Megascolox), 
241 

Eudicbognsteri 402 
Ettdi ilidte, 162, 485 
EudnIiiiiB, 485 
Eudiilus, 486 
ciigeiii'e (Eiidiilus), 480 
(Eudiiiiis), 480 
eiiiiepbius (Megastolex), 
2J3 

Bupoly,{istci, 120 
Eutyphuciis, 420 
exca>atiis (Feiion>x), 
329 


fakii (Drinida), 137 

fulcllcl (liflidlbllOgflbtCl), 

412 

fc 1 , (^Amyula'i), 299 
ftas [Vu 299 

Ic V (Plierctiiiia;, 299 
Icrinoii (OLtuebstus), 
378 

eruioii (Octocba!lu<!(OL 
tocli Xiuides)), 378 
dliciseta (IIXegascole\), 

Plelcluiodi ilu\ 170 
Jhtviatilt), (GUpbidnlus), 
191 

iceiidn (Allolobopbora), 
499 

feetida (Allolobopbora 
(Eieenm)), 499 


fcetida {Etsenia), 499 
fesUdtts (Helodrtlus 
(Eisenia)), 499 
fossus (Perionyx), 331 
foreatus (Eutjpboeus), 
433 

foreatus (Perionyx), 332 
foreatus {Ttfphmts), 433 
foreatus (Xi/phmus), 433 
Fridencia, 111 
fridenci (Drawida), 138 
fridenci {Momligaster), 
138 

fulgidus (Eutypboens tsn- 
nandaln rnr ), 439 
fulgidus (Etttypbceiis in- 
commodus i ar ), 439 
fulrus (Perionyx), 333 
funis (Megascolex), 245 
tureata (Dero), 92 
furcatUB(Aiilopboi ub),92 


gaminiei (Eiityphoeus), 
434 

gammtt (Typham), 434 
gammti (Typhcetis), 434 
gancsbee (Ootocbtetiis), 
370 

ganesho: (Octoclixtus 
(Ootocbictoides)}, 379 
Geoscolicidte, 487 
gbatensis (Di tin ida), 1 38 
glintensis (Megascolox 
trarancorensis lai ), 
277 

gigas fEiit^pbocus), 430 
GlossosLolectdiE, It? 
GloBSOscoleoi'in:, 488 
Gljpbidrilus, 490 
Gordiodiilus, 482 
gracilis (Poricbmta 
(Pleurocb eta ?)), 227 
gnindis (Dranidii), 139 
gi an d IS (A/cn iliyaslo ) 

139 

grarelyi (Coiiiarodrilus), 

100 

grarel} i (Moniligaster 
dcsbnyesi a ii ), 123' 
giurclyi (Notoscolex), 
209 

graiclji (Peiionyx), 334 
yriictieuaMi (Perionyx) 
320 

gwaliurcnsis (Faic), 59 

Hffimonais, 78 

bnlyi (Meyascofidcs), 174 

bnhi (Flutellus), 174 

2 Jj 
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liaiiii mil {Encl)}ti«.iis), 
114 

In&tata (IVootlnoidM), 
186 

/ta&iafui {Meqascolidcii), 
186 

Invatann {Vaitkeeta), 
501 

In\i ajana (Plio ptiiii i), 
dOO 

liatLaifanm {Auiijntat), 
300, 301 

HUotl>Uii'- 408 «i03 
Hemitn/ii/ri, 105 
/icmjfi /e//t(Jb!oloionia),-i 1 
licnrlorcOiii (JIeg.i*iCole\), 
24(1 

//Cijjei id//m(Pat}tocl i il us), 
180 

Hespctodnlii\ 109 
Hiieioohata, lUo 
netei ocbKta (Flici Gtima), 

301 

iieleroFlixta {Itamellti), 
309 

hetorochicta (Raiiiiolln), 
390 

heteioiJiwtU!) (AmnniaA, 

302 

lieteiooliwUis (l^ouoiiji), 

335 

hc/ciocliesiia (Puioin\ 
ttbo> euiii ^ ar ), 335 
Iniimlaiaiiiia (Peiioii}\), 

336 

liodgiiti (Drnmda), 140 
liodgarti (OctoclitLliis), 
381 

liodgai ti (OctocI) ctuB 
(Octocliaitoides)), 381 
Hoplochteta, 407 
Hoploob-ctolla, 467 
HoplochatcUa, 457 
hoiai (Megascole\), 247 
boitensis (Bianchio- 
dnlns), 77 

borleusis (ZaJiona), 77 
liortonensis (Mega- 
scolex), 248 
Iioulleti (Avu/Jitat), 304 
boulleti (PentlKsta), 304 
lioulleti (Pbei ptiimi), 304 
IIowa‘ioole\, 365 
buhkalonsis (Pei iili vtn), 
200 


ibiilmiiii (Eulvphoeus), 

438 

(Peiionjx), 

342 


Hymlnhi'^, 105 
luipeiatiix (HftMe)iii'<), 
250 

impciiiti]\ (Megastoli 

250 

impeiliisii (Bravidn lui- 
welli lai ) 134 
ivqiei /uius {Diawid’i bii- 
wtlh %.ir ) 134 
iii'uqudlii, (Kaispectiint ■ 
lai ), 04 

incoiuuiodns (Eul\- 

pliOMis) 438 

iiicomiiiodus ( / wj7/fl ffv), 

438 

indica (Allolobupliui <> 
(Biuiiistiis)) 50(> 
indica {lieuhamm), 414 
iJ/d/cufDianuhi, iobu<,ln), 
154 

auhea (Pei icfuela), 302 
tiidica (24 K^ofiei), 414 
indiciia (Enclivtricii‘:)i 
115 

indicus (Eudicbngastii) 

414 

iiidiciis (ffelodi lilts (Bi- 
iiiastiii))) 506 
ludtciii (Moiiiltaaifci), 
154 

iiidiLua (PhiUslius) 174 
uioruafa (Houloi.lia/clla), 
459 

iiioiiiilus (tnllirtDo- 

di dill), 459 

inoi atiis (Pet 1011 } x) 337 
iitsig <e (Mcgascolex), 
250 

iiiBohtiia (Mcgai,colc\ 
varians lai ), 283 
tiisulai IS (Portodrdus), 
180 

inteimedius (Peiioin’x), 
329 

II IS (Bothnoneui uni), 

102 

lacksoni (Oi uptodi ilvi), 

210 

jaeksoni (Peodii(us),210 
incksoiH (Ko(obcoIos), 
210 

1 nl paigu 1 ciisis (Di niT) da ), 

141 

japoiiica (Bianidn), 142 
japoiuoits (Draiuda), 142 
japnmcits IMomhgastci ), 

142 

kantieusiB (Branida), 

143 


kaiiikulumeiiBiB (Meqa- 
tcohdcs tcniiialni vai ), 
210 

k irakiiLinioiisis (Nolo- 
<iccile\ teiiniilai lai ), 
210 

ku*-!!! (iulodnlus), 509 
kiislijnpi (/Eolosoma), 

kaTOlai iiuis (Jlegasculcx), 

keiiipi (Allolobopbora 
(Ueiidiobanial), 502 
kmipi (Draw Ida), 144 
koinjii (Liythriodiilus), 
4(i0 

(ISuti pliceiis), 434 
ktinpi (Hclodiilus (Deil- 
diubcnii)), 502 
konipi (ffpplochaiclld), 
4b0 

keiiipi (McguBLolex), 252 
kciiipi ^Penomx), 338 
kempt (Stjlniiii), 86 
khaut (Eiitjphoius) 446 
kinucnii (£iit)iraio> 
driliiB), 463 

/, tiincai i OSudicbognstei ), 
407 

kinncaii (Eudicbognstcr 
nsliworlla lai ), 407 
ko/toeiists (Eulypbocufc), 
434 

koboeiisis (Periouvj.),33U 
konknneusiB (Mcga- 
scolex), 253 

ki "epelini (Botoscolex), 
211 

kraepolini (Ti iHcahnts), 
211 


ini cadii cnti s (Pon I o- 

didiis), ISO 

liiiteiiiii (Octolasiuiii), 
507 

liitiisl I IS (Slylnna), 85 
laeiiuii' fCriudiiliis), 405 
7«Wf> (I'ljpheeusX 425 
imtb l^kfjtiiaiis), 425, 
Lalioi in, 74 
Ltmjiifo, 222 
laiigi-(Obiofogn«Iei), lO 
lauieiitii (lla'inonais), 70 
laiisoiii (Pencil cOi), 290 
Iffioii (Hi idea;, 115 
ictif oi t/i In (Pei ichata), 

250 

lent oci chis (Megaacolex) 
250 

lei !« fiiiiU pbcriis) 125 
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lignieola (Pheretima), 
30 t 

hmniBt (ChiLfogaster;, 50 
Limnocli iliis, 9b 
limosa (Dero), S** 
longiBeta (Megascolcx), 

257 

longiseta (Pristin i;, 70 
longus (\Iegnscolex kon- 
kanensis a ^r ), 255 
loienzi ( Megascolev), 

258 

LuinbricicIsB, 4S7 
Lit nhi iitdiB, 496 
Ltimbiicni c, 49b 
Luiiibi icus, 508 


macinto-shn (PeiionTx), 
341 

m'lntoshit (PerioiiA \), 
341 

ui’intodii (Pliiohw^ 
341 

magniit (EufTpboBUs}, 
434 

iiiaiudroni (Octocliaitiis}, 
f it/picu 382 
nmiiidioni ^0(.tocli<i>l us 
(Ociocb utoidps)), J82 
inaKbai ica (Diilioguster 
bolaui vnr ), 473 
malabat icu^ (Jlichogastci 
bolaui A ai 473 

molarana {Bciiliaiuin), 
475 

mala jan a (Dicliognst ei ), 
475 

inanipiirensis (Eiitj- 
phoeus), 441 

mariensis (Alluluboplioia 
(Eophila)), 504 
' inarieiisis (Helotli tliii 
(Helodr lilts)), 604 
masoni (Eiitypbocus), 
442 

masoni {Tt/phatu,), 442 
masoni ( Ti/phivits), 442 
matthaii (Drawida) 144 
mauritii (Lanipi/o), 259 
maui itu (Megascoles) 
259 

Megascolecidoe, 162 
Megascolecintc, 165 
Megascolex, 222 
Mcgascolicida, 162 
Megascolidea, 192 
menoni (Biaucbiodrilus), 
76 

merkaraensis (Hon a> 
scolex), 368 


lUlcIIaeUenl(Alliopllo^l1^), 

93 

inicliaclbeni (PeiioiiAx 
sikkiiiicn-i*' T II ; 359 
»iicAnp/&<r»i(Pontodiiius), 
180 

jlliciochnitin'e, 490 
MiLioscole\, 164 
inillardi (Peiiunix), 342 
luiniiiiiis (IVrionyv), 343 
ininot (Moniligastei des- 
havesi vir), 122 
ininut 1 (I)ian ida) 145 
ininiiti ^Moittliga Ur), 
145 

ininutinn (Niidinlii), 68 
m I It III If, (Muniligii^lt t ) 

145 

inirabilis (Peiirbxta) 
290 

mirabilii, (Pet tclmta), 

302 

inodesbi (Tliawidi), 145 
inndpstiis(Periom\) 344 
inodigli uiii (Diclio 
gTstei) 477 
inohaniincdi (Eulj- 

plimus), 443 

Aloniligistei 121 
124 

Monilignstiid t lU* 
Monili<rfi„'utlee, 117 
AroiiiligiMiii L 117 
Monopyleplioi us 103 
inunoichis CMegn^e^ultdcs 
A ir ), 214 

inonordiis ^^^otnscolex 
oneih Tai ), 214 
niontam (SliAina), 84 
monlmus (Octoclnstns), 
384 

montanus (OctocIiAtiis 
(Octocb'cio.des)) 3S4 
moscleyi (Plemocliafa), 
232 

inultispinus (Mpga- 
scolex), 261 

niTsoi ensis (Perionvx) 

345 

naduTitamensiB 
(Diaivida), 146 

naduvataraeiisis (Montlt- 

ga^er), 131, 146 
Nnididic, 43 
Haidium, 06 
iiaimana (Fertoiigcltclla), 

346 

nainianus (Eutjpboeiis) 
444 

nainianus (Pei ionvx),346 


5] 6 

Nais, 53 
Nats, 80 

HrtWHs (L^oiovolex pon- 
iint Itaititi, Aar ), 219 
nanus (Peiionyx) 346 
naiaiani (Ourgia), 481 
Neiuatogonia, 483 
iiepalcnsis (Dianida), 
140 

iiepilen-is (Eutyplimiis), 
44 1 

niLliolsoni (Eiitypbceuo), 
446 

iiicbolEoni (Tgpliotu’i), 
446 

nilambiirensis fDranida), 
147 

nilainbui ensis (Mmitlt- 
(ja^^tei), 147 
ybUodnliis, 164 
Nuti)scole\, 202 
Lo/o eolci, 192 
iiiireliyensis (Miga- 
scolc\), 201 


iibtu-a (Nnis). (>0 
Occident ills '(Ocnero- 
diilu>‘) 481 

ULLidentiilis (Ooiicin- 
di iliis (Ocncrodi iliis^}, 
484 

Oriiitodi thacea, 479 
Ol iiei oth ilidie, 479 
Ocnerodrilina, 479 
Ociici odi iliiii, 479 
Ocnciodriliia, 484 
Ociictodiilii^, 483 
Octocbaitina!, 363 
Octocbictoides, 371 
Octocb'etiis, 369 
Oc/otbtsfiti, 397. 
Octolnsiiiin, 507 
oncih (NolO'Colex) 212 
oiicili (Mcga^olidc’i), 
212 

opbidioides (Draivida 
lobusfa), 154 
opbidioides (Drawida 
robusta yar ), 154 
opbidioides (Month- 
qayfer), 154 

Ol icntalis (Cbmtogaster), 
51 

Ol lentalis (EutA pbocus), 
448 

orientalis (Tgpliisus), 
448 

oncntalis (Tgphceus), 
448 
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osinnstoni (Pfaeretima), 
307 

oiyeeplialus (Aulopbo- 
1 us), 91 


par^bpaliarensis (ftcto- 
elusfus) 400 

pncbpal3ai<>nsis (llami- 

e)Ia), 400 

paivai (Eiif ypbaue), 449 
paliensis (OLlocluetus), 
389 

paliensis (Octocb'ctus 
(Octocbiefoides)), 883 
pallida (Prairida pellu- 
cid t vai ), 151 
pallida (Pinnida pellu- 
ctdtts Tar ), 161 
pallida (Penehafa), 801 
pallid i (Raiiiiella), 401 
paltidus (Ocloi7i0ius), 
401 

pall id us {Peiiony\), 347 
palmxeola (Diibognster 
boliitii siib'p ), 473 
pabiiensia (Plutelliis), 
17G 

palwU IS (Aulophorus), 
9J 

panainaensis (Nemato- 
genia), 483 

papillata (Ptltmlia) 493 
pipillAftia(yb5»)iab 49,3 
pnpilintiie(GI} pliidrilus), 
493 

pnpillntiis (Monilignstpr), 
Idl 

papillifer (Dratridn), 148 
piipilliler (Hlegascolex 
escliei icbi rai ), 243 
pandoxa(Diawida), 148 
pni nguayensis (If.iis), 61 
paragiiai ensis (Pristina 
proboscidea lai ), 73 
par iinbikulaui inafDraiv- 
id-i), 149 

pnivn (Allolobopbora), 
300 

pat ra (Allolobopbora 
(Bimnstus)), 906 
pntva (Sothamta), 477 
pona(Dichogastei), 477 
parva (Draw ida), 149 
pai i a ( Triqastei ), 4 15 
pan ulus (Perioiiyx), 330 
pniTus (Ihchogaster), 415 
pat vus (Drawida), 149 
pnrriis (Eiirbchognstor), 
413 

pat vus (Hilodnlui), 506 
pat vus (Helodtilus (Bi- 
iiiiistiis)), 506 


pal vus (Moniltqasler), 

149 

partus (Monopyle- 
pborus), 104 
paUipolensts (Mega- 
BLOlex), 2C2 

pattont (Octocbictus), 
388 

pnttoni (OctorbiBtus 
(Octocbaetoides)), 388 
paiilt (Dianida), 150 
paulf (JUomhgastcr), 

150 

pauli {Penehata), 312 
pauli (Pheietinia (npro- 
bante rat ), 312 
pectinatn INais), 63 
pegiinna {Pei ichata), 308 
pegnana (Pheietima), 
JOS 

peqitamis {Amyntas), 308 
peiliicida (Diporochnitn), 
317 

pellncida(Diat7ida), 150 
pellucidn {Sfomltgasfei), 

pelbicida (Pci icltiela), 

pellucidus (Cbictogaster), 
61 


Pelosca>ex, 105 
pentaqouahs (Mega- 
scoJe\), 278 



tar), 278 

Pei icJitvia, 288, 467 
Penonychella, 318 
Perioiiyx, 318 
Perionyv, 316 
perriei i (Monibgaster), 
123 

pbaietiitus (Mega- 
siolex), 26J 

pbai pingmniis (Kuty- 
pboeiis), 450 

phaseohtb (Megascoles), 
2J8 

pbaseolns (\[egnscolex 
roobinensis rat ), 238 
PberetiiiiB, 288 
pheretiuta (Megascoles), 
264 

pbillotti (OctorluBtus), 
390 

pbillotti (OctooIiJttus 
(Octocbatoides)), 390 
pliospliorens (Mtero- 
scolox), 164 
Pliteodrilidte, 108 
Plireodriltis, 109 
pilatus (Megascolides), 
200 


pineorna(Pcrionvx), 348 
pittnyi (Ootoobioius,, 


pittnyi (OotochffituB 
(Octocbmtoides)), 391 
Pleiit ophlehs, 40 
Pleut oplilips, 40 
Pbitelliis, 170 
Plufellus, 179 
poklirinuiis (Poriony\), 
349 

polyfbeca (Mogascole\), 
264 


pnlythecn 

351 


(Pciionjx), 


})oiiiiiiidiaiiiiB (Noto- 
soolet), 214 
Pontodiiliio, 179 
PontoFCok\, 488 
pooiiensis UieiiJianna), 
416 


poonensis (Eiidicbo- 
gaster), 410 

pooneiiBis (Tngaster), 
416 

postbiimn (Penclueia), 
J09 

postbuiiia (Pberctiiiia), 
300 

poslhtmus (Amyntas), 
309 

prasbadi (Allolobopbora 
(Allolobopbora)), 501 
prasbadi (Eiidicbo^ster), 
410 

prasbadi (Helodnlns 
(Allolobopbora)), 501 
prasbadi (Megascolides), 
201 

prasbadi (Octochietus), 
302 

praebadi (Octocbxtua 
(Octocbietoides)), 392 
Pristmu, 69 
PrtsAiia, 66 

proboscidea (Pristina), 
73 

profuga (Allolobophora), 
907 

proviaeialis(Eati pbosus), 
446 

Piammoryctes, 105 
pullus (Penonjx), 352 
piilTinatns (Perionyx), 
35J 

pjtniho (Megascolex), 
266 

pun^abensts (Obssto- 
gaster), "lO 

puujabeiisis (Ifais com- 
munis tar ), 55 
punjabensis (Ruis vana- 
hihs tar ), 55 
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•pwniahensts (Slarina), 82 
uusiUus (Eudicliogaster), 
418 


quadrtgenaria (Pbere- 
tima), 2% 

quadripapillatuE (Euty- 
phoeus), 451 

quilonensiB (Mcgascole't 

traTancorenais Tai ), 

276 

qnintua (Megascole^), 
267 

TtamtUa, 397 
Katniella, 397 
raninadana (Dra-nida), 

152 

rangamatiana (Dravrida), 

153 

ranis (Gljphidrilus), 
491 

ratUB (Megascole\), 268 
ram (Drawida), 156 
raviensia (Nais), G5 
reraex (Aulodrilus), 107 
Uhtsodnlus, 103 
rmiatus (Paiionyx), 354 
nparius (Octocliaitus 

(Octocluetoides) pali- 
ensis Tai ), 386 
ripariuB (Octoclitetus 

pMiensia vai ), 380 
I iviifoi mil (rubifex) 100 
robiista (Dra\rida), lo4 
1 ubusta ( Ufonil laasler), 
134 

robustvs ihmafet ), 

164 

rosea (Allolobophora), 
499 

losea (Allolobopkoia 
(Eisenia)), 490 
rosea (Drawida), 155 
rosea (Eiseiita), 499 
rotungana (Draxrida), 
155 

rubellns (Lumbricus), 
508 

ruber (A/bnj/iyas/er), 131 
Tubida (Allolobophora 
(Dendrob'cna)), f tv- 
pica, 503 

rumdiis (Helodrtlus (Den- 
drob»8na)),f tj'pica,503 

saffronensis (Glyphi- 
drilus), 491 

salettensis (Penchista), 
259 


sahens (Diohogasier), 
478 

saliens (Afte< odi tins), 
47& 

saltans (Perionjs), 355 
sansibaricus (Pennn 3 \), 
35b 

sapphirinaoides (Dran- 
ida), 130 

sapphirinaoides (JWbnt/i- 
qastei ), 1 IG 

sarasinoiuni (Crypt o- 

drdiis), 188 

sai asmoi tint (Mega- 

scolex), 269 

sarasinoruiu (Notoscolex), 
188 

sarasinorum (W ood- 

wardm), 188 
scandetis (Dranida), 130 
schmardtc (Megascolex), 
270 

schunlai at (Dratrida), 

137 

scutaiius (Euty pliceus). 
432 

scutarius (Notoscolex), 
215 

sempen (Braucbio- 
diilus), 75 

sempen (Chietobranchvs), 
71 

seztus (MegosLoIes), 
270 

sliiUougensis (Pcnonyx), 
357 

shuniarat (Diawida), 
157 

sikkiniensis {Pei loiiy- 
chella), 358 

sikkimensiB (Perionyxl, 
338 

sikkimenBiB (Plutellus), 

177 

silvestris (Plutellus 
indicuB Tnr ), 175 
sin)laensis(PerionvcAeJ7<i}, 
359 

simlaensiE (Penonjx), 
359 

simplex (ilegascolex 
rarians var ), 282 
singhalensis {Meya- 
scoltdes), 178 
singhalensis (Plutellus), 

178 

Slarina, 80 

socialis (Limnodiilus), 
96 

Bomararpatana (Draw- 
ida), 158 


sotoerbtt (Broxichiuia},99 
Bovrerbji (Brancbiura), 

99 

speotabilis (Megascolex), 

272 

Spenoeriella, 190 
ijnrosperma, 103 
spongilltc (Chietogaster), 

52 

stepbensoni (Aulodiilus), 
510 

stephensom (Aulopborus), 

92 

stevrarti IBravrida pellu- 
cida var ), 152 
stewarti (Notoscolex), 

216 

stnatus (Kotoscolexl, 

218 

stiiarti {Hoplochatd), 

468 

stuarh (Hoplocbsetella), 

468 

stnarti (Penehista), 468 
Stjlaria,'85 

stibnibtctmda (Allolobo* 
phora), 503 

snbrubicunda (Allolobo* 
phora (Bendrobiena) 
rubida f), 303 
siibnibicundo {Helo~ 
dnhis (Bendrobsena) 
rubtdvs i ), 503 
snbrubicunda (Helo- 
dnbis (Dendrobrenu) 

> iibidiis Tar ), 503 
suctoria {Hoplocluttella), 

4b4 

suctoria (Pberelima), 

311 

Buctorius (ErTtbrieo- 
drilus), 464 
sulcata (Dratrida), 158 
SNrcN5t(Octocba!tu3),394 \ 
suiensis (Octocbsetus), 

394 

surensis (Octocbsetus 
(Octocbietoides)), 394 
sylvicola {Lampito), 273 
sylricola (Megascolex), 

273 


taprobanse {Amynias), 
31 2 

tnprobanie (PertcJireta), 
312 

tapi obanie (Pheref iraa), 
312 

templetonianuB (Mega- 
scolex), 274 
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tenmalai {Meqascoltdei) 
219 

teiitnalni (No’oscoles.), 
219 

tentatulata (Pustina), 
71 

ten iactilafti nt (XaiUmiii), 
71 

teiniiticoH (Notoscolex) 
221 

(friianT {Pleino}thlefi‘) 
43 

tc) ini mill ( Uolosoim), 
4J 

7>/i erffoniirits 498 
thiir'ttoni (Oetoeli'ctus), 
.196 

tluirstoni (OolocliTitus 
(Oclodi Etoitles)), 396 
tiniidus (Plutelhis), 
179 

tonkinensis (Aiilii- 
phorus), 91 
toiiLincnsis (Deio), 91 
tritpezoulec (Allolobo- 
phori (Alloloboplioia) 
(.'ihgiiiosi siib«p ) 501 
tri])ezoides (Helodului 
(AUolob(iphori) eahgi- 
iioiiis), 501 

tinpezoides (ffclodriius 
(Allolobopliorv) cali- 
ffiiwsus f ), 501 
tnpezoides (Helodiilw! 
(Allnlobjpluua) calt- 
qiiioiti'i siibsp ), 501 
trippzoides (Hclodtdns 
calKjtnoin^yvi) 501 
ti aTiincoreii<sis (Amgntai), 

trnT nicorrn'.i<; (JBen- 
hfiiliiri) 478 

fraviiirowisi., (Diclio- 
gastei ), 478 

ti«Timcoreiisis>(Di ivrida), 
159 

tinancorensis (Goidio- 
diilu3),4S2 

trav'incoreiisis (Megu- 
Ecoles), 271 

trivniicoreri'jis (Pcri- 

ihteid), ^IS 

IraTiiDcorensis (Pliere- 
tima), S13 


trichoch'Elus (Budiclio- 
giistci 1, 419 
Tfii/a<:ter, 402 
Ti it/asii ins, 263, 3G4, 
4b8, 469 

tnhhatd (Lamfnio), 279 
tiikibatus (ilegasoole^), 
279 

tpim,oma1icnbiH {Crypto 

di tins), 222 

ti men II ihensis (A'oto- 
sjolex). 222 
luurphrus, 192 
tiMniidrana (Pberetinia), 
3*4 

tri; indianu« (Mega- 
aeolct) 280 

tub nosits (GljpUidrilus), 
494 

Tiibifex, 105 
tiibifev (Tubifex), 106 
tiibife\ (Tiibifex 
(Tubifex)) 106 
Tubificido., 95 
tiirieiisia (Siifcjpboeiis), 
453 

till acn'ia (Pci lonj x), 360 
Tt/phsiui, 3b3 
Ti/pheu\ 420 
Tgphxu'; 420 
ti pica (DraTiidn japonica 
n. 142 

tjpica (Dmwida pclln- 
oida •■), 150 

(jpioi (Drawidi pelhi- 

Lidifi f ), 110 

iiica (Diairula robiista), 

114 

trpici (Dranida robusta 
f). 154 

fgpica filegnscolcx 
ti ixancorenms f ) 271 
igptca (Oaocli'vlus 
iniiiidioni f), 382 
fgpua (Pheietipia 
hill ai ana f) DOO 
igpica (Phepcfimn hawaj- 
ana subsp ), 300 
typici (Plufellus 
indiciis f T, 174 
fifpica (Pontodrihis 
hLrinudeniis f ), ISO 
tvpici (Pristina probos 
Lidea i ), 73 


fffpictts (ITegascolex tra- 
rancorensis rar 1, 275 
fyptcita (Kotoscolex pon- 
inudianus var ) 214 


iiniqua (Diavridn), lliO 
iimqiia {Voniluiaiitei) 
KiO 

nntgi'iis ( Vout/igaslci ), 

IbO 

iizeli (PlitteJhts), ISS 
iizeli (Woodirardin), IS*! 


\ arians ^Megas('oles),2Sl 
lancgaia {Pei lonuificlfa) 
362 



Virnuculus 103 
vilpattiensis (Lamptto) 
285 

TiIpnttien8i-(Mogascolex) 

2S5 

violaeea {Penehela), 294 
vtofacea (Pheretima) 
294 

iio>aeciti (Amgntat), 294 
T inde (^nlosom i) 42 
Yindis (Pericliifita), 227 


iraltoni (Eafrpliceus) 

451 

villeji (Meg wcules 

38l> 

fi ilisi (Drawida) 16 1 

Woo Iwardia, 183 


xejlnnica (Dero), 89 
-ei/laiiica {Lampilo 

inaiiritii vnp ), 260 
zeylanicus {He^ao- 
drifiis), 109 

zeilaniciis (MegnseoleS 
mauntii rar ), 2b0 
zejlanicus (Phreodrilus), 
109 

eonatos (Megnscolex 

polvtlieea tbp }, 265 
zt’coch'ctiis (IkTcgftscolcx}, 

287 
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